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Your  Teachers’  Edition  and  Modern  Mathematics 


Teaching  Modem  Mathematics  Confidently 

Completeness  is  the  key  word  which  describes  a 
program  that  may  J^e  presented  with  confidence  by 
a  large  majority  of  elementary-school  teachers. 
Achievement  of  completeness  is  time-consuming  in 
the  writing  stage ;  completeness  is  tremendously  saving 
of  time  for  the  program  in  use. 

Completeness ,  as  represented  in  Mathematics  We 
Need,  implies 

•  careful  blending  of  mathematics  that  is  new  in 
the  curriculum  for  grades  1-8  and  mathematics 
that  is  time-tested  for  those  grades; 

•  adjustment  that  utilizes  the  excellent  growth 
that  teachers  have  made  in  the  last  three  decades; 

•  well-planned  use  of  the  many  important  prin¬ 
ciples  of  teaching  and  learning  of  elementary  math¬ 
ematics  that  have  become  available  in  the  last 
thirty  years; 

•  a  curriculum  organization  which  provides  an 
adequate  variety  of  presentations  at  a  sensible  pace 
so  that  thorough  understanding  is  achieved  before 
highly-technical  symbols  and  procedures  are  intro¬ 
duced  ; 

•  textbooks  which,  instead  of  merely  being  excel¬ 
lent  mathematical  outlines,  guide  the  discovery  of 
mathematical  ideas  superbly  through  sufficient  and 
varied  verbal  questioning  and  maintain  and  extend 
what  is  learned  through  strong  programs  of  enrich¬ 
ment,  practice,  application,  and  testing; 

•  teachers’  editions  so  carefully  prepared  that 
day  by  day  they  provide  for  every  need  in  building 
depth  of  background  and  in  individualizing  instruc¬ 
tion  by  including  a  wide  range  of  suggestions 
through  pre-book,  textbook,  and  post-book  les¬ 
sons; 

•  supplementary  devices  and  printed  materials 
skillfully  integrated  to  make  the  total  mathematics 
program  a  superb  instrument  for  teaching  and  for 
learning ; 

•  a  program  so  carefully  organized  that  it  can 
be  introduced  into  a  school  system  with  a  minimum 
of  confusion  and  without  the  sacrifice  of  time  taken 
from  other  important  subjects  of  the  curriculum 
which,  of  course,  are  also  demanding  time. 


Preparing  to  Teach  a  Modern  Program 

Before  we  examine  more  closely  with  you  the 
details  of  the  Mathematics  We  Need  program,  we 
would  like  to  say  more  about  the  all-pervasive 
problem  of  preparing  to  teach  a  modern  program. 

It  is  possible  to  work  out  programs  in  elementary 
mathematics  so  advanced  in  character,  so  skeleton¬ 
ized  in  form,  and  geared  to  so  rapid  a  pace  of 
learning  that  nearly  all  teachers  would  encounter 
great  difficulty  in  teaching  them.  This,  though,  is 
far  from  the  situation  you  will  encounter  if  you  are 
teaching  Mathematics  We  Need.  It  is  the  belief  of 
the  authors  of  this  series  that  you  have  a  program 
which  is  mathematically  powerful,  yet  is  also  highly 
teachable,  highly  learnable  by  all  children,  and 
highly  useful  to  them. 

Some  of  those  who  are  openly  critical  regarding 
the  inadequate  mathematical  background  of  teach¬ 
ers  propose  that,  if  teachers  will  take  a  single  short, 
hurried,  highly  technical  in-service  course  in  math¬ 
ematics,  they  can  be  readied  to  teach  modern 
mathematics.  From  this  hasty  survey,  teachers  are 
supposed  to  learn  all  the  complexities  and  refine¬ 
ments  of  the  subject  so  as  to  be  able  to  identify  the 
characteristics  of  the  difficult  concepts  and  to  ask 
the  right  questions  and  plan  the  best  activities  for 
pupil  discovery.  More  than  that, — it  is  presumed 
that  if  teachers  are  to  teach  a  program  in  which 
the  printed  material  is  hardly  more  than  a  mathe¬ 
matical  outline,  they  will  be  sufficiently  prepared 
so  they  can  write  the  supplementary  materials 
which  are  not  available  in  the  skeleton  of  prepared 
materials,  and  can  themselves  devise  what  is  needed 
for  practice,  maintenance,  problem-solving,  caring 
for  individual  differences,  and  evaluation. 

Those  of  us  who  were  responsible  for  the  prepa¬ 
ration  of  Mathematics  We  Need  recognize  that  brief 
courses  have  value  in  introducing  concepts.  Our 
concern  is  that  such  a  once-over  course,  isolated 
from  the  classroom,  cannot  come  anywhere  near 
readying  teachers  for  their  new  duties.  This  is  so, 
because  even  those  who  have  strong  orientation 
toward  mathematics  absorb  many  misconceptions 
in  the  single  exposure  provided  in  the  course.  Even 
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one  or  two  regular  mathematics  courses  leave  seri¬ 
ous  gaps.  The  only  solution  that  we  could  discern 
was  to  take  extra  years  to  prepare  a  program  that 
will  provide  you  each  day  with  a  maximum  of  help. 
Please  note  that  we  say  “each  day.”  Our  program 
gives  you  day-by-day  background  suggestions  to 


assist  you  in  deepening  and  refining  your  mathe¬ 
matical  understanding;  day-by-day  helps  in  guid¬ 
ing  correct  development  of  concepts  and  skills ;  and 
an  abundance  of  day-by-day  materials  for  mainte¬ 
nance,  practice,  problem-solving,  individualizing 
instruction,  and  evaluation. 


Facsimile  of  Pupil’s  Page 

Title  and  clue  caption  to  pinpoint  content 
Oral  developmental  questions  to  assure 
asking  of  right  questions  for  discovery  and  to 
clarify  concepts  for  pupils  and  teachers 

Variety  of  written  work,  including  practice 
to  further  clarify  and  to  nudge  learning  in  the 
direction  of  permanence 

References  to  extra  activities,  extra  prac¬ 
tice,  and  extra  problems  in  back  of  book  to 
help  make  very  complete  the  program  of 
caring  for  individual  differences 


Teacher’s  Page 

Objectives  and  Background  to  clarify  and 
extend  the  ideas  for  teachers 

Pre-Book  Lesson  that  provides  the  first 
stage  for  discovery 

Notes  for  Using  the  Text  Page  which  pro¬ 
vide  guiding  suggestions  so  that  important 
aspects  in  the  text  are  emphasized 

Individualizing  Instruction  which  provides 
wide  range  of  suggestions  as  a  capstone  of  the 
overall  program  of  individualization 


Using  the  Day-by-Day  Helps 

The  highlights  of  the  general  organization  of  a 
pupil’s  developmental  page  and  corresponding 
teacher’s  page  are  outlined  above.  To  make  more 
evident  to  you  the  value  of  our  suggestions  and 
aids,  we  discuss  with  you  below  the  stages  that  you 
may  want  to  follow  as  you  plan  a  lesson. 

The  items  mentioned  for  the  pupil’s  page  are 
characteristic  of  developmental  pages.  Besides  de¬ 
velopmental  pages,  there  are  many  pages  devoted 
to  resurveying,  reteaching,  exploring,  enrichment, 
problems,  practice,  maintenance,  and  testing. 

The  facsimiles  of  the  pupil’s  pages  in  this  teachers’ 
edition  have  the  further  help  of  answers  and  anno¬ 
tations  printed  thereon,  over  and  above  the  content 
of  the  pupil’s  page  as  such. 

•  As  you  start  to  plan  a  lesson,  you  should  have 
clearly  in  mind  the  underlying  purposes  of  the 
authors  in  writing  that  text  page  (hereafter  referred 
to  as  “pupil’s  page”).  These  purposes  are  identi¬ 
fied  on  the  pupil’s  page  by  titles  and  clue  captions, 
and  they  are  further  clarified  by  carefully-stated 
Objectives  on  the  facing  page  of  teaching  sugges¬ 
tions  (hereafter  referred  to  as  “teacher’s  page”). 
In  addition  to  orienting  you  to  the  underlying 


purposes,  these  several  helps  will  enable  you  to 
determine  whether  the  pupil’s  page  is  to  be  used  to 
resurvey,  reteach,  explore,  develop  new  concepts, 
extend,  enrich,  improve  problem-solving  ability, 
provide  practice,  maintain  learning,  or  test  under¬ 
standing  or  skill. 

•  You  will  also  be  concerned  about  having  a 
thorough  understanding  of  each  mathematical  con¬ 
cept  or  idea  which  is  to  be  taught.  As  a  step  in 
this  direction,  (a)  read  through  the  oral  develop¬ 
ment  and  the  associated  reproduced  answers  on  the 
pupil’s  page  (oral  work  is  designated  by  [O] ; 
written  work  by  [W]),  and  then  (b)  read  the  Back¬ 
ground  section  of  the  teacher’s  page.  Note  that 
we  have  not  chosen  to  discuss  all  mathematical 
ideas  at  once  in  a  single  place,  as  in  a  few  pages 
in  the  end  matter,  because  this  form  of  treatment, 
separate  from  the  context  in  which  the  ideas  are 
taught,  would  probably  be  more  confusing  than 
helpful.  Instead,  in  accordance  with  our  day-by- 
day  plan,  we  cover  each  idea  thoroughly  at  the  time 
when  you  teach  it,  thus  enabling  you  to  relate  the 
idea  directly  to  the  content  prepared  for  students. 
Moreover,  this  plan  gives  us  the  opportunity  to 
approach  the  idea  with  you  in  a  variety  of  ways  so 
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that  the  idea  is  brought  to  the  work  on  later  pupil 
pages  and,  consequently,  discussed  again  in  Back¬ 
ground  discussions  on  many  of  those  pages.  * 

•  After  reading  the  Background  section,  read 
again  the  oral  development  on  the  pupil’s  page  to 
help  you  in  planning  your  procedure  for  guiding 
discovery  on  the  part  of  your  pupils.  Note  the 
order  of  the  statements  made  and  the  questions 
asked.  Attempts  to  guide  discovery  are  successful 
to  the  degree  that  learners  are  led  logically  step  by 
step  from  what  they  know  to  the  concluding  idea 
or  understanding  which  is  sought.  Stated  differ¬ 
ently,  clumsy  and  non-sequential  questioning  gets 
nowhere  and  defeats  the  purpose  of  instruction. 

We  take  pride  in  the  developmental  lessons  in 
our  program.  In  the  writing  of  each  lesson,  ques¬ 
tions  have  been  worded  carefully,  only  to  be  re¬ 
worded  and  then  reworded  again  in  the  interest  of 
clarity;  and  questions  have  been  tried  out  in  one 
sequence  after  another  in  search  of  the  best  order 
attainable.  As  we  have  said,  we  take  pride  in  the 
final  product,  but  our  pride  is  tempered  with 
awareness  that  we  have  done  no  more  than  authors 
of  texts  should  do.  Many  teachers  starting  on  a 
new  program  will  not  find  it  possible,  on  their  own, 
to  devise  a  sequence  of  questions  adequate  to  guide 
discovery  effectively,  and  they  are  entitled  to  what 
help  can  be  given  them.  Teachers  who  are  more 
sophisticated  in  mathematics  will  see  in  what  we 
offer  a  means  of  checking  and  possibly  improving 
their  own  patterns  of  questioning. 

The  introductory  problem  and  the  sequence  of 
questioning  in  the  oral  development  have  these 
further  values:  (a)  the  introductory  illustrative 
problem  that  is  utilized  to  introduce  the  develop¬ 
ment  often  serves  to  motivate  pupils;  (b)  the  oral 
responses  will  help  you  keep  track  of  your  pupils’ 
thinking;  and  (c)  these  developmental  lessons 
enable  you  to  help  your  pupils  acquire  skill  in 
reading  with  understanding  the  closely-knit  type  of 
writing  that  is  characteristic  of  mathematical  mate¬ 
rial.  Point  (c)  needs  to  be  emphasized.  Pupils 

*  If  you  are  interested  in  examining  a  number  of  the 
ideas  at  one  time,  first  turn  to  Terms  with  Illustrations, 
page  375  of  this  Teachers’  Edition.  Then,  for  more 
detailed  study,  turn  to  pages  xv-xvii  to  locate  references 
in  this  Teachers’  Edition  to  pages  where  further  discus¬ 
sion  of  the  ideas  may  be  found. 


who  do  not  have  elementary-school  texts  that 
require  this  kind  of  reading  will  almost  certainly 
encounter  serious  difficulties  when  they  deal  with 
the  heavily  verbal  texts  at  later  grade  levels. 

•  Now  with  the  purposes,  a  clear  understanding 
of  the  content  to  be  taught,  and  the  general  plan 
of  guided  discovery  of  the  pupil’s  page  in  mind, 
read  the  Pre-Book  Lesson  on  the  teacher’s  page. 
Here,  too,  we  felt  that  we  should  take  whatever 
time  was  necessary  to  work  out  with  exceeding  care 
model  plans  of  instruction  to  precede  the  study  of 
the  text  page — model  plans  only  in  the  sense  of 
illustrative  patterns  to  be  adapted  as  desired. 

Seek  these  things  from  the  suggestions  in  the 
Pre-Book  section:  a  further  opportunity  to  enhance 
your  own  understanding;  an  excellent  technique 
for  inventorying  pupil  background  prior  to  more 
systematic  development;  a  first  approach  to  the 
idea — an  approach  that  offers  optimum  oppor¬ 
tunity  for  guided  discovery,  and  one  that  is  less 
abstract  and  is  closer  to  pupils’  experiences  than 
the  text  development;  and  an  opportunity  to 
strengthen  earlier  learnings  that  are  needed  for  the 
new  topic. 

•  As  you  turn  to  the  section  on  the  teacher’s  page 
entitled  Using  the  Text  Page,  you  will  be 
closely  relating  the  suggestions  in  this  section  to 
the  [O]  and  [W]  sections  of  the  pupil’s  page.  It  is 
at  this  point  that  you  crystallize  the  plan  that  you 
will  use  for  the  portion  of  the  lesson  that  pertains 
to  the  basic  purpose  of  the  page. 

•  In  completing  your  planning  of  the  lesson,  you 
will  need  to  be  concerned  regarding  the  extensions, 
practice,  maintenance,  problem-solving,  and  test¬ 
ing  requirements  that  are  so  fundamental  in  caring 
for  individual  differences.  Mathematics  We  Need, 
because  it  is  a  complete  program,  provides  all  of 
these.  First,  look  at  the  pupil’s  page  itself.  You 
frequently  will  find  on  that  page  one  or  more  sets 
of  the  following:  practice  items  presented  in  inter¬ 
esting  variations;  maintenance  exercises  for  con¬ 
cepts  developed  earlier;  a  section  of  enrichment;  a 
set  of  problems;  a  brief  test.  Also,  on  a  pupil’s 
page,  you  often  will  find  references  to  one  or  more 
of  the  following:  Reteaching  (except  for  grades 
1-3),  Extra  Examples,  Extra  Problems,  Extra 
Activities.  These  are  references  to  the  valuable 
reservoir  at  the  end  of  the  pupil’s  book.  For  obvious 
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reasons,  reteaching  is  included  in  the  first  chapters 
in  grades  2  and  3  instead  of  in  the  reservoir. 

•  Although  we  have  moved  a  long  way  toward 
completeness  in  building  into  the  textbook  itself  a 
very  comprehensive  program  for  caring  for  individual 
differences,  we  have  not  been  satisfied  to  stop  there. 
You  will  find  on  many  teacher’s  pages  that  there 
are  helpful  suggestions  for  Slower  Learners,  All  Pupils, 
and  More  Capable  Children  under  the  general  heading 
Individualizing  Instruction.  This  wealth  of  ma¬ 
terials  for  individualizing  your  teaching  combined 
with  all  that  is  provided  in  the  pupil’s  book  means 
that  you  can  help  each  pupil  achieve  at  his  highest 
level. 

In  summary,  then,  as  exemplified  by  almost  any 


pupil’s  page  and  its  accompanying  teacher’s  page, 
we  have  tried  to  give  you  a  self-contained  program 
that  day  by  day  relates  the  content  of  each  day’s 
work  to  the  total  mathematics  program ;  that  helps 
you,  the  teacher,  to  have  the  kind  of  clear  and 
thorough  understanding  of  the  content  that  is 
needed  for  superior  teaching;  that  has  a  model  set 
of  questions  for  each  development  to  help  each 
pupil,  largely  through  his  own  efforts,  discover 
concepts  and  procedures;  that  gives  you  guidance 
in  setting  up  the  highly  important  pre-book  lessons; 
and  that  provides  for  you  complete  programs  of 
practice,  maintenance,  problem-solving,  enrich¬ 
ment,  and  testing,  over  and  above  a  most  carefully- 
worked -out  sequence  of  mathematical  content. 
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Notes  Regarding  the  Mathematics  We  Need  Program 


Building  on  Mathematical  Structure 

In  elementary-school  mathematics,  pupils  use 
and  study  progressively  more  sophisticated  sets  of 
numbers — counting  numbers,  whole  numbers,  frac¬ 
tion  numbers  (non-negative  rational  numbers), 
integers,  rational  numbers,  and  real  numbers.  As 
new  sets  of  numbers  are  investigated,  operations 
on  these  sets  are  defined  and  properties  of  these 
operations  are  observed  and  generalized.  In  turn, 
these  properties  supply  the  justifications  for  various 
algorithms  such  as  those  that  are  used  for  finding 
sums  or  products.  This  explicit  study  of  various 
number  systems,  of  operations  on  their  sets  of 
elements,  of  properties  of  these  operations,  and  of 
applications  of  these  properties  is  frequently  called 
study  of  mathematical  structure.  * 

In  the  Mathematics  We  Need  series,  stress  is  placed 
on  a  realistic  developmental  program  leading  to 
having  pupils  eventually  see  elementary  mathe¬ 
matics  as  a  structured  subject.  The  program  has  a 
first  cycle  that  introduces  during  the  first  four  years 
the  elements  of  the  structure  in  a  somewhat  intui¬ 
tive  and  inductive  approach — this  builds  under¬ 
standings  and  skills  carefully,  unencumbered  by 
extensive  symbolism.  Then,  in  a  second  cycle,  the 
program  becomes  more  explicit  and  more  symbolic 
so  as  to  provide  optimum  progress  toward  a  logical, 
formal,  deductive  approach  to  the  study  of 
mathematics. 

In  the  early  school  years,  the  concept  of  a  set  is 
developed  through  well-planned  study  of  natural 
objects,  and  then  by  extension  to  sets  of  numbers. 
The  sets  of  counting,  whole,  and  fraction  numbers 
are  carefully  studied  and  the  operations  on  these 
sets  are  progressively  discovered.  Similarly,  the 
Commutative  and  Associative  Properties  of  Addi¬ 
tion  and  Multiplication,  the  Distributive  Property 
of  Multiplication  over  Addition,  zero  as  the  identity 
element  for  addition,  one  as  the  identity  element 
for  multiplication,  and  additive  and  multiplicative 
(mul'ti-pli-ka'tiv)  inverses  are  studied  first  through 

*  The  illustration  on  the  title  page  of  the  textbook 
may  be  used  to  indicate  to  pupils  the  general  goal  of 
the  book  in  the  study  of  structure. 


observation  in  many  examples.  Then  after  pupils 
have  encountered  these  concepts  repeatedly  in  a 
variety  of  situations  and  have  generalized  them  at 
their  own  level  of  maturity  and  understanding, 
technical  names  are  attached  to  various  sets  of 
numbers  and  to  properties  of  the  operations  on 
these  sets. 

In  the  middle  grades,  the  properties  of  operations 
are  used  explicitly  to  justify  the  procedures  in 
multiplication  algorithms  and  long-division  algo¬ 
rithms.  Properties  of  operations  on  non-negative 
rational  numbers  are  explicitly  stated  and  named 
and  are  used  to  justify  procedures  in  adding,  sub¬ 
tracting,  multiplying,  and  dividing  in  this  set  of 
numbers. 

In  grades  seven  and  eight  the  interrelation  of  the 
various  sets  of  numbers  studied  previously  is  ob¬ 
served  and  diagrammed.  The  negatives  of  whole 
numbers  are  introduced  and  the  set  of  integers  is 
identified.  The  properties  of  the  operations  on 
these  various  sets  are  summarized  and  are  symbol¬ 
ized  in  forms  such  as  a  +  b  =  b  +  a.  In  these 
grades,  too,  other  number  systems  are  introduced, 
non-negative  and  negative  rational  numbers  are 
recognized  as  making  up  the  set  of  rational  num¬ 
bers,  and  numbers  that  correspond  to  points  on 
the  number  line  but  that  cannot  be  expressed  in 
the  form  with  a  and  b  integers  and  b  7^  0,  are 
named  “irrational  numbers.”  Finally,  the  union 
of  the  sets  of  rational  and  irrational  numbers  is 
found  to  be  the  set  of  real  numbers.  As  these  sets 
of  numbers  are  introduced  through  applications, 
their  properties  are  observed  and  generalized. 
Throughout  this  study,  the  properties  of  the  opera¬ 
tions  on  these  sets  are  seen  to  justify  more  complex 
computations  and  are  used  to  justify  short  cuts, 
mental  procedures,  and  steps  in  solving  open 
mathematical  sentences. 

It  should  be  emphasized  that  the  program  as  a 
whole  involves  a  gradual,  progressively  more  ex¬ 
plicit  development  starting  in  the  primary  grades, 
extending  through  grade  8,  and  then  continues 
into  the  high-school  books  in  the  Ginn  Modern 
Mathematics  Series.  The  pupil  is  led  naturally 

•• 

VII 


from  intuitive  reasoning  to  the  threshold  of  formal 
study  of  the  number  systems.  Ideas  are  introduced 
when  they  can  be  made  reasonable  to  the  pupil. 
Once  they  are  introduced,  they  are  used.  The  pupil 
is  not  artificially  or  unrealistically  subjected  to 
formalism,  technical  terms,  and  symbols  until  the 
ideas  are  well  established. 

With  such  a  program,  the  pupil  is  helped  to 
understand  what  he  is  doing  and  sees  the  study  of 
mathematics  as  a  unified,  rational  whole.  At  the 
same  time  he  has  a  sound  basis  for  a  logical  deduc¬ 
tive  study  of  mathematics  in  the  years  that  follow. 

Building  on  Mathematical  Strands 

There  are  certain  basic  mathematical  concepts, 
fundamental  principles,  and  computational  tech¬ 
niques  which  permeate  and  unify  the  entire  mathe¬ 
matics  program  from  grade  1  through  grade  8. 
These  we  call  “mathematical  strands.”  Many 
strands  are  introduced  in  the  early  grades  with 
provision  for  consistent  reinforcement  and  extension 
at  each  succeeding  grade  level.  At  whatever  point 
the  first  presentation  is  made,  opportunities  are 
given  for  building  on  these  strands,  a  number  of 
which  are  mentioned  below: 

1.  Sets  and  Operations  on  Sets — studied  as  the 
basis  for  the  development  of  whole-number  con¬ 
cepts,  for  the  understanding  of  operations  on  num¬ 
bers,  and  for  clarification  of  geometric  ideas 

2.  Number — study  of  the  set  of  whole  numbers 
extended  to  the  sets  of  non-negative  rational  num¬ 
bers,  integers,  non-negative  and  negative  rational 
numbers,  and  real  numbers 

3.  Numeration  Systems — thorough  study  of  our 
base-10  place-value  system;  comparison  with  place- 
value  systems  having  bases  other  than  10 

4.  Operations  on  Sets  of  Numbers — study  of  the 
meaning  of  operation,  certain  defined  operations, 
and  the  properties  of  the  operations  and  use  of 
these  ideas  to  make  logical  the  computational 
techniques  which  are  in  general  use 

5.  Estimation  and  Methods  of  Mental  Compu¬ 
tation 

6.  Mathematical  Sentences  — emphasis  upon 

symbols  for  operations  (+,  — ,  X,  -5-,  }  )  and 

symbols  which  indicate  equality,  inequality,  and 
order  (  =  ,  5*^,  <,  >,  <,  >);  true,  false,  and  open 
mathematical  sentences 
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7.  Problem-Solving — extended  from  simple  one- 
step  situations  to  complex  situations  which  require 
the  statement  and  solution  of  involved  mathe¬ 
matical  sentences 

8.  Non-Metric  Geometry — starting  from  the  rec¬ 
ognition  of  common  geometric  figures  and  progress¬ 
ing  gradually  to  the  study  of  properties  of  such 
figures  as  prisms,  pyramids,  cylinders,  cones,  and 
spheres 

9.  Measurement—a  strand  which  utilizes  many 
concepts  of  metric  geometry 

To  illustrate  more  fully  the  development  of  a 
strand  and  the  manner  in  which  such  a  sequence 
contributes  to  a  unified  whole,  let  us  examine  in 
some  detail  a  strand  that  is  somewhat  closer  to 
applied  mathematics — the  measurement  strand. 
Illustrations  of  certain  other  strands  were  provided 
in  the  section  entitled  Building  on  Mathematical 
Structure. 

The  study  of  measurement  progresses  from  simple 
beginnings  when  pupils  intuitively  sense  a  differ¬ 
ence  in  sizes  of  objects,  to  the  need  for  comparison 
through  the  selection  and  use  of  appropriate  units 
of  measurement,  to  the  development  in  the  upper 
grades  of  ideas  of  precision.  Experiences  in  the 
measurement  of  a  variety  of  physical  objects  in  the 
environment  are  provided,  but  the  discussion  that 
follows  will  be  limited  to  the  developmental  se¬ 
quence  for  the  measurement  of  length,  area,  and 
volume. 

Basic  to  the  concept  of  measurement  in  the 
elementary  grades  is  the  idea  of  a  unit  of  measure¬ 
ment  which  is  of  the  same  nature  as  the  thing  to 
be  measured.  The  measure  of  a  segment  is  in 
terms  of  a  unit  that  is  a  line  segment;  the  measure 
of  an  angle  is  in  terms  of  a  unit  that  is  an  angle; 
the  measure  of  a  region  is  in  terms  of  a  unit  that 
is  a  region,  and  so  on.  However,  the  unit  need 
not  be  a  standard  unit,  and  the  initial  phase  for 
the  study  of  each  type  of  measurement  is  the  use 
of  a  variety  of  arbitrary  units.  Thus,  attention  is 
focused  upon  the  process  rather  than  upon  the  unit. 

Pupils  see  that  they  may  express  the  length  of 
their  desks,  of  the  table,  or  of  the  bookcase  in  such 
arbitrary  units  as  “finger  inch”  or  “pencil.”  They 
may  find  the  length  of  the  room  in  “paces.” 
Emphasis  is  placed  upon  the  idea  that  the  measure 
of  a  segment  is  a  number  which  indicates  how 


many  times  the  unit  is  applied  in  the  distance  from 
one  end  point  to  the  other  end  point  of  the  segment 
measured.  To  name  a  length  is  to  mention  both 
the  number  that  is  the  measure  and  the  unit  of 
measurement — for  example,  5  feet. 

As  pupils  experiment  with  arbitrary  units  they 
find  that  convenience  in  measuring  requires  the 
use  of  both  large  and  small  units.  These  and  other 
experiences  bring  to  pupils  a  realization  of  the 
necessity  for  standard  units  and  the  need  to  develop 
skill  in  the  use  of  standard  measuring  devices  scaled 
in  inches,  centimeters,  feet,  yards,  and  so  on. 

Since  the  measure  of  a  segment  may  not  always 
be  a  whole  number,  a  logical  approach  to  the  study 
of  rational  numbers  is  provided.  Throughout 
grades  4-6,  measurement  units  and  the  work  with 
rational  numbers  are  closely  related  and,  hence, 
they  reinforce  each  other. 

The  part  of  the  measurement  strand  which  deals 
with  the  measure  of  the  region  builds  on  the  basic 
concepts  developed  for  the  measurement  work  with 
segments.  Pupils  first  use  unit  regions  having 
various  shapes — triangular,  rectangular,  circular, 
square.  When  a  square  region  is  recognized  as 
the  most  advantageous  unit,  then  the  square  inch, 
the  square  centimeter,  the  square  foot,  and  so  on 
are  derived  from  the  corresponding  standard  units 
for  segments.  In  all  phases  of  the  measurement 
strand,  there  is  emphasis  upon  the  idea  that  the 
smaller  the  unit  used,  the  more  precise  the  meas¬ 
urement. 

When  measurement  of  volume  is  developed  in 
grade  6  and  then  extended  in  grades  7  and  8,  the 
basic  measurement  ideas  described  for  segments 
and  regions  are  utilized.  Further  extension  of  the 
work  in  measurement  includes  the  development  of 
such  formulas  as  those  for  computing  perimeter, 
area,  and  volume. 

Values  of  Precision  in  Mathematical  Language 

In  a  modern  program,  more  emphasis  is  placed 
on  the  ideas  underlying  mathematics  and  more 
attention  is  given  to  abstract  patterns  of  thought. 
To  achieve  all  this,  new  symbolism  and  terminology 
are  needed  in  the  early  grades.  However,  this  sym¬ 
bolism  and  terminology  must  not  be  arbitrarily 
rushed  into  the  program — what  is  introduced  must 
be  precise  but,  at  the  same  time,  it  must  be  intro¬ 


duced  gradually.  This  introduction  should  occur 
after  sufficient  understanding  has  been  achieved  so 
that  the  use  of  the  symbol  or  term  will  promote 
more  complete  understanding  of  the  concept  under 
study.  Once  introduced,  such  symbolism  and  ter-  A 
minology  has  to  be  maintained  throughout  the  pro¬ 
gram  with  frequent  reinforcement  and  extension. 

The  degree  of  precision  used  at  a  certain  level 
should  depend  not  only  on  the  subject  matter  of 
that  level  but  also  on  how  well  it  will  hold  up 
under  more  advanced  treatment.  For  example,  the 
statement  “When  numbers  are  added,  the  sum  is 
greater  than  any  addend.”  seems  very  precise  if 
the  only  numbers  that  are  known  to  the  pupil  are 
the  counting  numbers  1,  2,  3,  and  so  on.  However, 
the  lack  of  precision  becomes  evident  when  the 
pupil  learns  about  the  set  of  whole  numbers,  with 
its  new  member  0,  and  recognizes  that  for  3  +  0, 
for  instance,  the  sum  is  not  greater  than  the 
addend  3. 

Traditional  mathematical  areas — algebra,  geom¬ 
etry,  trigonometry — still  form  the  core  of  the 
secondary-mathematics  program,  but  this  core  is 
enveloped  by  modern  notation,  modern  approaches 
and,  to  some  extent,  new  concepts.  Such  a  program 
is  easily  studied  if  good  foundations  have  been  laid 
in  the  elementary  program.  Thus,  precision  in  an 
elementary  program  is  necessary  to  clarify  and 
simplify  the  material  being  studied  at  any  particu¬ 
lar  level  and  to  lay  sound  foundations  for  clear  and 
concise  definitions  for  extensive  development  of 
work  in  later  grades. 

Geometry  provides  a  good  illustration  of  the 
value  of  careful  use  of  language.  Precision  in 
presenting  geometric  concepts  is  needed  in  order 
that  the  pupil  understand,  early  in  his  training, 
the  difference  between  metric  and  non-metric 
geometry  and  the  difference  between  abstract  sets 
of  points  and  geometric  shapes  in  the  physical 
universe.  Such  precision  is  necessary  not  only  for 
further  study  in  geometry  but  also  in  order  to 
understand  better  the  subject  matter  that  is  being 
presented  in  many  of  the  modern  science  programs. 

Although  the  need  for  precise  terminology  in 
enabling  pupils  to  communicate  their  thoughts 
with  clarity  is  recognized,  it  is  unfortunate  that, 
even  in  the  so-called  modern  approach  to  mathe¬ 
matics,  there  does  not  exist  universally  accepted 
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terminology.  This  leads  to  some  confusion  as  one 
turns  to  different  sources.  However,  we  are  closer 
to  such  an  ideal  situation  than  ever  before.  Mathe¬ 
matics  We  Need  employs  terminology  that  is  up-to- 
date,  generally  accepted,  and  widely  used.  In 
cases  where  variations  of  terminology  for  a  certain 
idea  exist,  Mathematics  We  Need  introduces  such 
variations  when  this  does  not  lead  to  inconsistency. 

Using  Mathematics 

The  expression  “using  mathematics”  means  the 
employing  of  ideas  from  mathematics  that  help 
solve  the  many  numerical  and  geometrical  prob¬ 
lems  so  common  in  this  scientific  age,  as  well  as 
problems  in  more  advanced  phases  of  mathematics. 
In  other  words,  mathematics  taught  in  an  elemen¬ 
tary  grade  has  two  major  applications.  One  is 
external  as  applied  to  realistic  problems  and  the 
other  is  internal  as  developmental  in  instilling  an 
attitude  of  creative  attack  on  the  mathematics  of 
later  grades  and  the  mathematics  of  the  future, 
some  of  which  is  now  not  even  known. 

We  normally  think  of  the  external  use  when  we 
refer  to  “applied”  mathematics.  Pupils,  of  course, 
do  use  mathematics  in  real-life  situations  outside 
the  classroom,  but  the  immediate  practical  situa¬ 
tions  do  not  constitute  a  complete  curriculum. 
Pupils  also  need  to  study  problem-solving  situations 
of  a  more  abstract  and,  in  a  sense,  less  realistic 
nature.  Because  of  the  pressure  of  many  language 
patterns  and  combinations  of  situations,  many  as 
yet  undreamed  of,  it  is  difficult  to  teach  each 
pattern  of  words  individually  in  an  effort  to  help 
pupils  interpret  independently  all  the  problems 
they  might  face. 

Providing  a  powerful  foundation  for  problem¬ 
solving  is  the  concept  of  a  mathematical  model. 
A  problem  normally  involves  the  application  of 
mathematics  to  some  physical  situation.  But  to 
solve  the  problem,  the  pupil  must  translate  the 
description  in  words  into  the  language  of  mathe¬ 
matics.  In  technical  terms,  he  needs  to  learn  how 
to  set  up  a  mathematical  model  for  the  problem. 
At  first,  this  model  may  be  the  basic  idea:  if  the 
two  addends  are  known,  addition  is  used  to  find 
the  sum ;  and  if  a  sum  and  an  addend  are  known, 
subtraction  is  used  to  find  the  unknown  addend. 
Similarly,  if  the  two  factors  are  known,  multipli¬ 


cation  is  used  to  find  the  product ;  and  if  a  product 
and  one  factor  are  known,  division  is  used  to  find 
the  unknown  factor.  Later,  the  pupil  moves  to  a 
more  symbolic  model — a  mathematical  sentence 
for  the  situation.  In  many  cases,  this  sentence  may 
be  a  statement  of  an  addends-sum  relationship  (for 
example,  8  -j-  6  =  n)  or  a  statement  of  a  factors- 
product  relationship  (for  example,  3  X  n  =  24) ; 
or  perhaps  a  statement  of  a  well-known  formula 
such  as  F  =  f-C  -j-  32.  This  means  that  pupils 
must  learn  to  express  verbal  statements  as  mathe¬ 
matical  sentences,  and  be  able  to  solve  these  sen¬ 
tences  once  they  have  been  written.  The  final 
phase  of  problem-solving  consists  of  the  pupil’s 
translating  into  its  physical  meaning  in  the  problem 
situation  the  answer  he  obtained  by  working  in 
the  model. 

Problems  chosen  to  illustrate  problem-solving 
techniques  can  be  very  interesting.  Fortunately, 
pupils  enjoy  a  wealth  of  applied  problems  which 
are  significant  to  them.  They  like  to  know  more 
about  how  mathematics  is  actually  used  in  science, 
in  technology,  in  sports,  in  business,  in  the  social 
sciences,  and  so  on.  Even  when  not  immediately 
practical  for  pupils,  such  uses  of  mathematics  help 
them  develop  problem-solving  skills  and  enable 
them  to  understand  how  other  people  use  mathe¬ 
matics. 

The  second  major  aspect  of  using  mathematics 
is  often  neglected  when  teaching  a  particular  topic. 
Virtually  all  of  the  mathematics  developed  in  the 
elementary  grades  is  needed  later  in  other  mathe¬ 
matics  courses  and  potentially  in  presently  unrecog¬ 
nized  uses.  It  is  often  difficult  to  explain  in 
meaningful  terms  to  the  pupil  that  he  is  studying 
a  topic  one  year  so  that  he  can  use  it  another  year 
or  even  several  years  in  the  future,  in  connection 
with  other  topics  in  mathematics  presently  unknown 
to  him. 

This  study  of  mathematics  for  its  own  sake, 
which  might  be  called  internal  applications,  takes 
many  forms:  learning  basic  skills  for  future  appli¬ 
cation,  solving  problems  of  a  purely  numerical 
nature,  solving  fun  or  recreational  problems,  and 
others.  Indeed,  most  of  the  modern  topics  such  as 
sets,  properties,  numeration  systems,  and  non¬ 
metric  geometry  are  justified  as  an  important  part 
of  the  curriculum,  because  of  their  usefulness  in  the 
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development  of  insight,  in  providing  an  orderly 
base  for  mathematical  thinking,  and  in  meeting 
the  mathematical  needs  of  the  future  rather  than 
because  of  their  immediately  utilitarian  value. 

In  a  complete  elementary-mathematics  program, 
then,  pupils  encounter  mathematics  which  they  will 
use  in  several  ways:  actual  applications  to  problems 
in  their  own  life;  applications  to  problems  beyond 
their  relatively  limited  experiences,  techniques  and 
understandings  that  will  help  them  unlock  mathe¬ 
matics  in  the  future;  and  problems  of  a  puzzle  or 
recreational  nature. 

There  is  no  sharp  distinction  between  “pure” 
and  “applied”  mathematics,  and  that  is  as  it  should 
be.  If  mathematics  is  to  be  functional  and  worth¬ 
while  for  a  pupil,  he  should  think  of  the  subject  as 
one  which  is  used  so  often  that  it  is  practical,  but 
also  as  one  which  is  fascinating  in  its  own  right, 
without  regard  to  application.  This  “dual  but 
unified”  nature  of  mathematics  is  excellently  re¬ 
flected  in  the  Mathematics  We  Need  series. 

Providing  for  Individual  Differences 

The  extraordinarily  great  range  of  differences 
within  and  among  children  at  any  given  age  level 
often  is  neither  well  defined  nor  understood.  At 
the  fifth-grade  level,  for  instance,  it  is  normal  to 
find  children  ranging  from  early  third-grade  to  late 
eighth-grade  levels  in  interest,  ability,  and  achieve¬ 
ment.  Psychologists  did  not  discover  individual 
differences,  they  merely  described  their  range. 

Most  of  us  as  teachers  and  parents  are  con¬ 
ditioned  to  judge  progress  or  success  in  terms  of 
some  preconceived  notion  of  a  standard  which  is 
considered  to  be  average  or  normal.  Our  levels 
of  expectation  in  mathematics  instruction  and 
achievement  are  affected  by  some  such  “average.” 
Making  adjustments  for  children  who  deviate  from 
this  normal  expectation  is  a  major  responsibility  if 
the  effectiveness  of  our  instruction  is  to  be  at  a 
maximum.  The  provisions  and  recommendations 
for  attaining  the  highest  level  of  interest  and 
achievement  by  all  pupils  which  are  found  in  the 
Mathematics  We  Need  series  stem  from  the  following 
philosophy  of  mathematical  learning : 

a.  A  sound,  carefully  prepared,  sequential  set 
of  mathematical  ideas  and  skills  must  be  made 
available  to  all  pupils. 


b.  Regardless  of  whether  or  not  a  school  system 
uses  acceleration  as  one  way  of  providing  for  indi¬ 
vidual  differences,  there  still  must  be  a  wide  variety 
of  activities  provided  in  the  basic  printed  program. 
This  is  so  because  even  when  pupils  are  accelerated, 
there  will  still  be  individuals  who  differ  within  the 
accelerated  group  and  who  must,  therefore,  have 
differentiated  assignments. 

c.  Enrichment  activities  should  be  available  to 
all  pupils.  Slower  learners  should  not  be  denied 
the  excitement  and  additional  insight  often  found 
in  enrichment  activities.  In  general,  enrichment 
work  extends  and  supplements  the  basic  mathe¬ 
matics  program.  It  affords  an  opportunity  to  take 
“side  trips”  into  the  world  of  mathematics  which 
may  be  equally  enjoyed  by  all  pupils.  Mathematics 
We  Need  frequently  provides  enrichment  sugges¬ 
tions  which  can  be  used  with  all  pupils. 

There  is  a  wide  range  of  activities  and  suggestions 
for  individualizing  instruction  available  in  the 
Mathematics  We  Need  series. 

•  In  the  pupil’s  textbook  you  will  find  a  variety 
of  extra  materials.  At  intervals  through  the  chap¬ 
ters  of  each  book  are  sections  which  are  clearly 
indicated  as  being  intended  for  enrichment.  Many 
other  pages  offer  alternate  ways  of  performing  an 
operation  or  carrying  out  new  activites  for  children 
to  try. 

•  The  reservoir  at  the  end  of  each  textbook  for 
grades  3-8  provides  three  types  of  extra  help. 
These  are  found  under  the  following  titles:  (1) 
Extra  Problems;  (2)  Extra  Examples;  and  (3) 
Extra  Activities.  Further,  in  grades  4-8,  some 
Reteaching  helps  are  provided  in  the  reservoir. 
Each  of  these  sections  can  be  an  excellent  and 
useful  source  of  material  for  individuals  or  small 
groups  of  children  as  the  occasion  demands.  Ref¬ 
erences  to  these  extra  exercises  are  provided  at  the 
end  of  appropriate  material  in  the  basic  pages  of 
the  textbook. 

•  A  section  entitled  Individualizing  Instruc¬ 
tion  is  available  in  most  of  the  lesson  plans.  Sug¬ 
gestions  in  this  section  include  those  for  all  pupils, 
for  those  who  are  slower  learners,  and  for  those 
who  are  more  capable.  Often,  several  different 
types  of  activities  are  suggested  for  a  given  group 
of  children.  Thus,  a  wide  variety  of  experiences 
in  learning  mathematical  concepts  is  provided. 
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•  The  carefully  developed  discussions  in  the 
Background  section  of  lesson  plans  provide  a  source 
that  can  be  often  used  for  more  enrichment. 

•  Pre-Book  Lessons  and  Using  the  Text  Page  in 
the  lesson  plans  suggest  further  resources  in  caring 
for  individual  differences. 

•  At  the  end  of  each  chapter  in  the  teachers’ 
edition  there  are  further  suggestions  for  supple¬ 
menting  and  extending  the  mathematics  program. 
Some  of  these  activities  involve  the  alternate  uses 
of  pages  of  material  in  the  pupil’s  text.  This 
feature  takes  advantage  of  the  fact  that  many  of 
the  activities  on  the  pupil’s  pages  may  be  modified 
or  adapted  slightly  to  create  an  exciting  and  valu¬ 
able  extended-learning  or  practice  experience. 

•  The  workbooks  in  the  series  afford  many  op¬ 
portunities  for  individualizing  instruction. 

•  Further  extension  is  possible  through  using 
supplementary  materials  that  are  available  from 
Ginn  and  Company.  These  include  Ginn  Arithme- 
Sticks,  Related-Facts  Cards ,  two  kits  of  flannel  items 
entitled  Introduction  to  Sets  and  Numbers  and  Operations 
on  Sets  and  Numbers ,  and  a  number-line  model 
entitled  Modern  Number  Line.  All  of  these  are 
designed  to  present  modern  mathematics  ideas  and 
all  have  complete  guides.  Further,  for  certain 
situations,  we  suggest  that  you  write  to  the  pub¬ 
lishers,  Ginn  and  Company,  to  inquire  regarding 
supplementary  publications  that  will  provide  further 
enrichment. 

The  Learning  Process  in  Mathematics 

Thirty  years  ago,  when  the  idea  of  developing 
arithmetic  through  understanding  rather  than 
through  memorization  was  being  pioneered  by 
Ginn  and  Company  arithmetic  authors  and  editors, 
a  widely  recognized  expert  in  the  teaching  of 
secondary  mathematics  asked  one  of  the  authors  to 
tell  him  something  of  the  new  movement.  At  the 
outset  he  admitted  that  he  was  unsympathetic  with 
the  little  he  had  heard  about  it.  As  the  author 
proceeded  in  his  explanation  of  “meaningful  arith¬ 
metic,”  this  secondary  specialist  became  steadily 
more  impatient,  finally  breaking  out  with  the 
statement,  “All  nonsense!  Just  see  to  it  that  chil¬ 
dren  in  the  elementary  grades  learn  to  add,  sub¬ 
tract,  multiply,  and  divide.  Then  when  they  come 
to  high  school,  we’ll  teach  them  how  to  think!” 


He  did  not  say  how  and  why  children  who  had  been 
learning  arithmetic  blindly  and  mechanically  for 
seven  or  eight  years  would  suddenly  be  ready,  dis¬ 
posed,  and  able  to  blossom  into  the  ability  to  rea¬ 
son  mathematically  upon  becoming  high-school 
freshmen. 

The  anecdote  is  worth  the  telling  for  two  reasons. 
In  the  first  place,  this  critic’s  brief  statement  epito¬ 
mized  the  conception  of  arithmetic  and  of  the 
processes  of  teaching  and  learning  the  subject  that 
was  dominant  thirty  years  ago:  arithmetic  was 
thought  to  consist  primarily  of  computation  skills, 
to  be  learned  and  maintained  by  incessant  practice. 
In  the  second  place,  the  conversation  reveals 
the  conditions  under  which  “meaningful  arith¬ 
metic,”  the  precursor  of  “modern  elementary 
mathematics,”  made  its  great  contributions  in 
developing  the  climate  for  and  making  excellent 
progress  in  the  learning  of  mathematics  via  under¬ 
standing-contributions  for  which  it  is  not  too 
generally  given  credit. 

The  key  word  in  any  account  of  the  learning 
process  in  mathematics  is  understanding.  This  state¬ 
ment  holds  true  even  in  the  case  of  attitudes,  for 
how  can  one  be  confident  in  using  intellectual 
skills  one  does  not  understand  or  respect  a  body 
of  knowledge  that  possesses  little  meaning? 

Now,  understanding  is  not  an  all-or-none  affair, 
either  present  or  absent;  rather,  it  is  a  matter  of 
degree.  A  child  is  told  that  there  are  five  horses  in 
a  field.  Does  he  understand  “five”?  Yes,  to  some 
extent,  if  he  realizes  that  “five”  is  a  correct  word 
to  use  for  the  particular  set  of  horses  he  sees;  but 
No,  in  a  fuller  sense  of  the  word,  if  to  him  “five” 
refers  to  these  special  animals  and  is  not  under¬ 
stood  as  a  characteristic  of  all  sets  that  are  in  one- 
to-one  correspondence  with  that  set  of  horses. 

The  degrees  of  understanding  just  illustrated  are 
rarely  adequate  in  mathematical  learning,  save  as 
starting  points.  For  the  idea  of  “five,”  we  are 
dealing  with  abstract  ideas  which  have  no  physical 
existence  whatsoever;  but,  if  we  understand  the 
idea  thoroughly,  we  can  impose  this  idea  on  a 
great  variety  of  external  representations.  However, 
note  the  word  “impose.”  The  ideas  are  not  in  the 
representations.  Instead,  we  put  them  there. 

For  every  idea  there  is  usually,  but  not  always, 
a  word  or  other  symbol  (“five,”  “5,”  “3  +  2,” 
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“8  —  3”)  which  stands  for  it;  and  more  complex 
abstractions,  such  as  generalizations  which  involve 
a  relationship  among  several  ideas  are  also  usually- 
couched  in  language.  But  neither  an  idea  nor  a 
generalization  can  have  much  meaning  if  one 
knows  only  the  corresponding  symbol  or  symbolic 
expression.  And  here  lies  one  of  the  most  serious 
pitfalls  in  teaching  mathematics,  or  anything  else, 
for  we  may  infer  that  a  learner  who  can  correctly 
employ  the  appropriate  language  in  response  to  a 
limited  number  of  specific  unvarying  questions  has 
actually  acquired  all  the  understanding  we  want 
him  to  have.  It  is  for  this  reason  that  too  early 
introduction  of  symbols,  terms,  and  definitions  de¬ 
feats  sound  learning — too  early  in  the  sense  of  an 
inadequate  base  of  understanding  so  that  memori¬ 
zation  is  the  only  recourse. 

Do  you  want  an  example?  If  so,  read  the  follow¬ 
ing:  Gom  flas  mev  hukl.  What  does  the  sentence 
mean?  Read  the  series  of  syllables  over  and  over 
until  you  can  repeat  it  without  referring  to  the 
syllables  themselves.  Now  what  does  the  whole 
thing  mean?  Is  the  sentence  correct  or  incorrect? 
Does  it  apply  to  a  game?  to  economics?  to  cloth¬ 
ing?  to  a  map?  Have  you  not  memorized  a  suc¬ 
cession  of  verbal  symbols  without  acquiring  much 
by  way  of  meaning?  And  will  continued  repetition 
of  the  series  increase  its  meaning?  Finally,  do  you 
perceive  the  applicability  of  your  experiences  here 
to  much  that  passes  for  learning  in  the  classroom? 

As  you  have  seen,  repetitive  practice  does  not 
enhance  meaning;  but  it  does  do  something  else: 
it  increases  your  skill  or  makes  you  more  efficient 
in  saying  the  series  of  syllables,  and  it  may  enable 
you  to  recall  the  series  for  a  longer  period  of  time 
than  would  a  single  repetition.  And  repetitive 
practice  performs  these  same  functions  in  the  learn¬ 
ing  of  mathematics.  Needless  to  say,  however,  it 
should  be  used,  not  with  nonsense  material  like 
that  above,  but  with  content  (generalizations  and 
skills,  for  example)  that  are  already  well  under¬ 
stood.  Hence,  the  statement  that  there  is  no  place 
for  drill  in  modern  mathematics  is  erroneous.  On 
the  other  hand,  it  should  be  deferred  in  each 
instance  to  a  time  when  the  desired  degree  of 
meaning  has  been  engendered. 

So,  we  are  left  with  the  question,  How  are  we 
to  assist  children  to  develop  or  to  broaden,  deepen, 


sharpen,  and  enrich  understanding?  We  do  so  by 
providing  through  guided  discovery  a  variety  of 
relevant  experiences — not  essentially  the  same  ex¬ 
perience  over  and  over  again  as  in  drill.  All  these 
experiences  contain  the  element  of  meaning  to  be 
taught,  but  in  differing  contexts. 

Thus,  in  learning  “five,”  children  are  guided  to 
enumerate  in  order  to  find  the  number  of  members 
in  sets  of  objects  at  home  and  at  school — sets  of 
pencils,  marbles,  dolls,  chairs,  and  so  on;  they 
manipulate  movable  objects  and  imaginatively 
manipulate  pictured  objects,  noting  sets  which  have 
the  number  characteristic  of  “fiveness”  and  sets 
that  do  not  have  this  “fiveness”  characteristic;  they 
produce  sets  which  have  “fiveness”  by  making 
marks,  drawing  oranges,  tapping  a  bell ;  they  come 
to  recognize  at  a  glance  conventionalized  groupings 
like  Fig.  1-3,  as  having  the  number  property  of 
“fiveness.”  Each  time,  attention  is  directed  to  the 
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one  idea  to  be  taught,  in  contrast  to  other  inappro¬ 
priate  ideas.  Eventually,  children  arrive  at  an 
abstraction  which  is  symbolized  by  numerals  such 
as  5,  five,  V,  7  —  2,  and  4  +  1.  It  should  be 
noted  that  over  and  above  the  necessity  of  a  variety 
of  approaches  for  refining  an  idea,  such  variety  is 
also  imperative  if  those  who  fail  to  understand 
through  one  approach  are  to  have  opportunities  to 
attain  understanding  through  other  approaches. 

Understanding  grows  in  a  manner  which,  if  pic¬ 
tured,  would  resemble  stairs  of  uneven  steps,  unlike 
in  height  and  depth.  Children  do  not  need  always 
to  traverse  all  the  possible  steps,  starting  invariably 
with  something  equivalent  to  the  enumeration  of 
concrete  objects.  Instead,  depending  upon  their 
degree  of  understanding,  they  may  begin  with  step 
3  or  step  6  in  a  hypothetical  set  of  stairs  with  ten 
steps.  (It  would  be  foolish  indeed  to  teach  children 
the  meaning  of  307,486  beginning  with  enumerat¬ 
ing  objects.)  Understanding  at  any  stage  rests  and 
builds  upon  understandings  previously  acquired 
and  in  turn  contributes  to  the  next  stage.  It  is,  in 
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fact,  this  very  characteristic  which  makes  it  possible 
to  guide  pupils  in  discovery  of  “new”  ideas — “new” 
because  the  ideas  are  actually  only  extensions  of 
earlier  understandings.  Much  has  been  said  about 
this  earlier  in  the  sections  pertaining  to  building 
on  structure  and  on  mathematical  strands. 

To  conclude,  first  negatively,  then  positively: 
children  do  not  increase  understanding  of  mathe¬ 
matical  content  by  memorizing  the  language  in 
which  it  is  expressed  or  by  engaging  repeatedly  in 
what  is  practically  the  same  experience;  they  ad¬ 
vance  in  understanding  by  undergoing  a  variety  of 
guided  discovery  and  other  experiences,  all  of 
them  embodying  the  same  content  but  otherwise 
different,  and  all  leading  by  easy  stages  to  pro¬ 
gressively  more  abstract  and  generalized  forms  of 
thought. 

In  sum,  a  complete  program  should  be  written 


so  that  understanding  is  assured  through  a  careful 
development  that  includes  an  intelligently  planned 
variety  of  approaches.  In  essence,  such  a  plan  is 
accomplished  if  there  is  true  balance  in  the  program. 
This  implies  careful  selection  from  the  content  used 
in  experimental  programs;  judicious  retention  of 
time-tested  content;  constant  use  of  ideas  taught, 
both  in  developing  other  ideas  and  in  application 
to  practical  situations;  utilization  of  variety  even 
when  repetition  is  needed  for  building  a  skill;  and 
having  balance  in  methodology  as  represented  by 
guided  discovery  which  blends  the  efficiency  of 
telling,  without  the  deadliness  of  telling,  and  the 
effectiveness  of  discovery,  without  the  confusion  and 
time  loss  of  random  discovery.  The  Mathematics 
We  Need  program  is  noteworthy  for  its  remarkable 
balance  that  assures  optimum  learning  through 
understanding. 
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Notes  Regarding  the  Grade-3  Program 


Introduction 

Since  the  underlying  plan  of  this  program  is  to 
be  of  maximum  assistance  to  teachers  day  by  day, 
we  will  not  try  to  give  the  entire  picture  of  the 
grade-3  program  at  this  point.  Instead,  we  will 
present  brief  summaries  in  this  section  and  then 
refer  you  to  teacher’s  pages  throughout  this 
Teachers’  Edition  where  further  information  is 
available  at  those  points  where  it  is  most  useful. 
You  may  want  to  glance  through  those  pages  when 
they  are  referred  to  in  the  paragraphs  which  follow, 
so  as  to  get  an  overall  picture  of  what  is  done  in 
each  of  the  areas  under  discussion. 

General  Plan  of  the  Grade-3  Program 

•  The  books  for  grades  1  through  4  constitute 
the  first  major  cycle  of  the  Mathematics  We  Need 
program.  For  schools  which  have  kindergartens, 
the  activity  program  provided  by  the  Modern  Mathe¬ 
matics  Kindergarten  Kit  enables  the  school  to  have 
five  years  in  this  first  major  cycle.  Grade  3  is 
consistent  with  the  plans  for  this  first  cycle  in  that 
ideas  are  first  encountered  in  an  intuitive  way,  the 
development  is  gradual,  and  a  variety  of  presenta¬ 
tions  is  made  so  that  the  pupil  gets  to  examine  the 
concept  or  relationship,  or  whatever,  from  a  number 
of  angles  in  order  to  assure  thorough  basic  learning. 
Symbolism  is  introduced  slowly  at  the  point  where 
there  is  sufficient  understanding  so  that  the  intro¬ 
duction  of  the  symbolism  will  not  just  be  another 
addition  to  the  memory  load.  At  all  times,  maxi¬ 
mum  provision  is  made  for  guided  discovery 
through  carefully  developed  questions  in  the  text, 
through  extensive  suggestions  for  Pre-Book  Lessons, 
and  through  a  number  of  valuable  suggestions 
in  the  Individualizing  Instruction  section  of  the 
lesson  plans.  Elaborate  provision  is  made  for  devel¬ 
oping  competence  in  problem-solving,  for  the  fixing 
of  skills  so  that  they  will  be  available  when  needed 
in  further  developmental  learning,  for  individualiz¬ 
ing  instruction,  for  maintenance  of  earlier-learned 
ideas,  and  for  evaluation. 

Unlike  later  books  in  the  series,  the  grade  3  text 
has  extensive  reteaching  in  chapters  1  and  2.  It 


is  essential  to  have  this  because  pupils  come  into 
grade  3  from  a  variety  of  programs,  whereas  at 
later  grade  levels,  it  can  be  assumed  that  pupils 
usually  have  had  the  earlier  book  in  this  series  for 
background.  You  will  want  to  scrutinize  carefully 
these  first  two  chapters  in  Mathematics  We  Need, 
Grade  3,  in  order  to  govern  wisely  the  pace  of 
instruction  for  your  particular  group.  When  you 
recognize  that  certain  content  has  been  thoroughly 
taught,  a  quick  review  may  be  enough.  When 
content  is  known  to  have  been  only  partly  taught, 
the  pace  of  the  teaching  must  be  slackened  and 
reteaching  will  be  needed.  Finally  when  content 
is  seen  to  be  new  to  your  group,  instruction  must 
proceed  slowly  and  developmentally.  A  good  guid¬ 
ing  principle  is  that  it  is  a  waste  of  time  to  tarry 
too  long  on  what  is  known;  and  it  is  just  as  much 
a  waste  of  time  to  hurry  instruction  unduly  on 
what  is  not  known  for,  if  that  portion  is  not  learned, 
it  will  cause  a  greater  eventual  loss  of  time. 

•  A  brief  overview  of  the  first  chapter  will  be 
found  on  the  page  having  the  headings  “Overview 
— Chapter  1”  and  “Teaching  Page  1.”  Overviews 
for  the  remaining  chapters  will  be  found  on 
Teacher’s  Pages  52,  94,  140,  178,  214,  256,  and  300. 

Overview  of  Mathematical  Ideas 

Arranged  in  alphabetic  order  on  pages  xvi-xvii, 
you  will  find  selected  headings.  Related  subtopics 
are  classified  under  these  headings  in  developmental 
order.  Accompanying  each  heading  and  subtopic 
are  references  to  lesson  plans  where  discussions  of 
terms  and  topics  can  be  read  in  direct  relationship 
to  the  pupil’s  pages.  These  references  emphasize 
our  plan  of  day-by-day  in-service  training. 

If  you  want  to  have  a  first  look  at  the  ideas  in 
a  logical  sequence  before  you  start  teaching  the 
grade-3  program,  read  the  references  for  each  head¬ 
ing  and  its  related  subtopics  in  this  order:  Sets; 
Number;  Number  Line;  Numeration  Systems; 
Inequalities;  Properties;  Mathematical  Sentences; 
Inverses;  Logic;  Addition  and  Subtraction;  Multi¬ 
plication  and  Division;  Arrays;  Renaming;  Rela¬ 
tions;  Integers;  Geometric  Ideas.  There  will  be 
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some  overlapping,  but  the  opportunity  to  study  an 
idea  in  relation  to  the  pupil’s  page  more  than 
compensates  for  the  duplications. 

When  page  references  are  indicated  by  numer¬ 
als  only,  you  should  read  the  Background  on 
that  teacher’s  page.  But,  for  8P,  read  Pre-Book 
Lesson  on  Teacher’s  Page  8;  for  11U,  read  Using 
the  Text  Page  on  Teacher’s  Page  11;  for  95L, 
read  Looking  Ahead  on  Teacher’s  Page  95;  for 
3041,  read  Individualizing  Instruction  on  Teach¬ 
er’s  Page  304.  However,  practically  all  references 
are  to  Background  sections. 

•  Addition  and  Subtraction,  (see  8P,  12,  15,  18, 
32).  On  the  basis  of  the  idea  that  an  operation 
involves  one  or  more  elements  and  a  means  of 
determining  a  unique  element,  the  idea  of  binary 
operation ,  (see  8,  12,  40),  is  used  meaningfully.  In 
essence,  the  addition  operation  is  taught  first  and 
wide  use  is  made  of  the  idea  that  subtraction  derives 
from  addition.  For  instance,  the  terms  used  are 
sum  and  addend  regardless  of  whether  the  form  is 

27  +  32  =  59  or  59  -  32  =  27. 

(addend)  (addend)  (sum)  (sum)  (addend)  (addend) 

This  works  excellently  in  many  situations,  including 
the  undoing  idea  illustrated,  as  in  the  above  exam¬ 
ples,  when  32  is  added  and  then  the  addition  is 
undone  by  subtracting  32.  Out  of  this  addition- 
subtraction  relationship  is  evolved  the  extremely 
useful  addends-sum  relationship ,  (see  11U,  21P,  62P), 
which  gives  us  a  model  for  solving  mathematical 
sentences  such  as  27  +  32  =  n,  n  —  32  =  27,  or 
59  —  n  =  27.  The  point  is  that  if  we  identify  two 
addends,  we  add  to  find  the  unknown  sum ;  if  we 
identify  a  sum  and  an  addend,  we  subtract  to  find 
the  unknown  addend.  This  addends-sum  relation¬ 
ship  also  extends  into  the  solving  of  problems.  The 
ideas  of  renaming  and  carrying  in  addition  and  of 
renaming  in  subtraction  (see  95L,  102,  104,  110,  123, 
124,  132)  are  used  very  precisely. 

•  Arrays,  (see  206,  206P). 

•  Geometric  Ideas,  (see  120).  This  text  develops 
the  elements  that  are  fundamental  in  geometry 
through  the  sets-of-points  approach.  Such  a  plan 
eliminates  many  ambiguities  and  fits  in  ideally  with 
the  geometry  of  later  grades  when  the  study  of 
geometry  in  its  logical  development  is  carried  out. 


For  the  terms  taught,  see:  angle,  (see  256,  257); 
coordinate,  (see  93,  139);  curve,  (see  120);  line,  (see 
120);  line  segment,  (see  120,  256);  measurement,  (see 
64,  65,  116);  path,  (see  120);  point,  (see  120,  121 P) ; 
polygon,  (see  120,  200);  ray,  (see  256);  simple  closed 
curve,  (see  120). 

•  Inequalities,  (see  27,  57,  90).  The  idea,  not 
the  symbolism,  is  most  important.  In  the  texts  for 
grades  1  and  2,  much  is  done  to  have  pupils  sense 
the  important  idea  that  one  number  is  often  not 
equal  to  another  and  to  sense  which  number  is 
greater  and  which  number  is  less.  Development- 
ally,  the  pupils  first  use  the  expressions  is  greater 
than  and  is  less  than.  They  then  used  G  and  L. 
Then,  in  grade  2,  they  were  introduced  to  the  very 
meaningful  is  not  equal  to  symbol  {^)  but  still  were 
not  introduced  to  the  somewhat  confusing  is  greater 
than  and  is  less  than  symbols  (>,  <).  It  is  true 
that  quite  a  few  pupils  do  remember  the  direction 
of  pointing  of  these  symbols.  However,  quite  a 
few  younger  pupils  do  not  get  this  matter  straight¬ 
ened  out  and  their  confusion  leads  to  many  errors 
and  poor  scores  when  actually  pupils  do  have  clear 
understanding  of  the  ideas.  For  this  reason,  the 
Mathematics  We  Need  program  takes  much  time  to 
build  understanding  and  then,  during  grade  3,  the 
is  greater  than  symbol  and  is  less  than  symbol  are 
brought  into  the  pupil’s  work  (see  90).  We  must 
watch  constantly  that  we  do  not  defeat  the  goals 
of  the  modern  mathematics  movement  by  tactics 
such  as  introducing  symbols  so  early  that  the  pupil’s 
only  recourse  is  to  memorize  these  because  the 
proper  foundation  of  understanding  has  not  been 
built. 

•  Integers,  (see  214). 

•  Inverses,  (see  15,  280,  282). 

•  Logic,  (see  74). 

•  Mathematical  Sentences,  (see  8,  18,  77,  94). 
The  Background  discussions  referred  to  will  also 
clarify  number  sentences  and  open  sentences. 

•  Multiplication  and  Division,  (see  202,  205, 
207,  246,  248,  258,  264,  278,  288,  3041,  306,  324, 
330,  334,  338).  binary  operation,  (see  164 )\  factor s- 
product  relationship,  (see  282,  296,  332) ;  renaming  and 
remembering,  (see  258). 

•  Number,  (see  2,  6).  set  of  whole  numbers,  (see 
1,  2);  set  of  counting  numbers,  (see  1,  2);  set  of  even 
numbers,  (see  30,  63) ;  set  of  odd  numbers,  (see  30,  63) ; 


cardinal  number,  (see  96);  ordinal  number,  (see  96); 
set  of  fraction  numbers,  (see  140,  230,  310) — these 
discussions  will  also  clarify  the  idea  of  a  fraction  as 
a  numeral  and  fraction  number  as  a  number  and  will 
also  relate  the  idea  of  rational  number  to  fraction 
number;  set  of  rational  numbers,  (see  140,  230,  310). 

•  Number  Line,  (see  2,  35,  240U,  278). 

•  Numeration  Systems,  (see  2-3,  100P,  180). 
Further  items  that  will  extend  understanding  of 
numeration  systems  include :  number  names,  (see  229P) ; 
numeral,  (see  2, 178,  342) ;  expanded  notation,  (see  166) ; 
fraction,  (see  140,  230). 

•  Properties.  Property  of  Closure,  (see  10,  207); 
Commutative  Property  of  Addition,  (see  8,  9P,  12,  54, 
150);  Associative  Property  of  Addition,  (see  40,  54,  75, 
150,  152);  Identity  Property  of  Addition,  (see  38,  85); 
Commutative  Property  of  Multiplication,  (see  206,  206P, 
224,  239,  270,  282);  Distributive  Property  of  Multipli¬ 
cation  over  Addition,  (see  248,  334) ;  Identity  Property 
of  Multiplication,  (see  227). 

•  Relations,  (see  81,  153,  317). 

•  Renaming,  (see  62L,  75,  123,  268,  338). 

•  Sets,  (see  1,  6,  29,  156).  For  subset,  (see  6); 
for  empty  set,  (see  261).  For  introductions  to  the 
idea  of  equivalent  sets,  (see  164). 

Summary  of  Other  Features' 

Just  as  for  mathematical  ideas,  any  discussions 
of  other  features  in  this  text  will  be  much  clearer 
if  they  are  read  directly  in  relation  to  the  pupil’s 
text  pages.  Each  reference  that  follows  is  to  a 
teacher’s  page  and  the  accompanying  pupil’s  page. 
When  only  the  numeral  is  given,  read  Background; 
when  a  numeral  is  followed  by  I,  read  Individ¬ 
ualizing  Instruction. 

•  Approximations,  (see  158,  183,  341). 

•  Concrete  Aids,  (see  II). 

•  Oral  Development.  No  page  references  are 
given  because  practically  any  pupil’s  text  page 
illustrates  this  plan.  For  the  development  of  ab¬ 
stract  concepts  like  those  that  are  being  brought 
into  elementary  mathematics  programs  today,  it  is 
particularly  important  to  have  careful  oral  devel¬ 
opment  provided  in  the  textbooks.  Many  advan¬ 
tages  could  be  listed  for  this  plan,  but  suffice  it  to 
say  at  this  point  that  if  teaching  can  be  defined  as 
the  guiding  of  learning — and  we  think  this  is  a 
good  definition— then  a  prime  requisite  is  that 


teachers  know  what  “goes  on  in  their  pupils’  heads” 
and  oral  questioning  and  discussion  that  has  been 
carefully  planned  often  is  the  only  means  of  gaining 
this  vital  information. 

•  Practice,  (see  98,  99,  114,  122,  201). 

•  Problem-Solving,  (see  a  selection  of  these  pages : 
11,  12,  20,  201,  22,  28,  34,  54,  67,  72,  109,  118, 
143,  149,  182,  183,  219,  220,  228,  237,  274,  285, 
300,  314).  This  list  of  references  is  long  because  of 
the  wide  variety  of  approaches  to  problem-solving 
in  the  grade-3  textbook.  This  series  carefully  builds 
the  structure  of  mathematics,  but  the  authors  have 
also  recognized  that  much  must  be  done  to  help 
pupils  associate  the  mathematics  with  the  problem 
needs  that  arise  as  they  manage  sensibly  their 
quantitative  world. 

In  essence,  the  Mathematics  We  Need  program 
recognizes  that  if  pupils  just  learn  a  single  approach 
— that  of  restating  verbal  problems  in  equation 
form,  they  will  have  a  very  narrow  background  for 
problem-solving.  This  is  so,  because  they  will  not 
sense  what  actually  occurs  in  the  managing  of  the 
quantitative  situation.  Consequently,  this  program 
builds  problem-solving  competence  on  a  develop¬ 
mental  basis  instead  of  leaping  at  once  to  the  highly 
abstract  equation  plan.  To  begin  with,  pupils 
identify  in  terms  of  the  set  situation  as  it  is  described. 
They  are  guided  to  recognize  that  if  two  subsets 
are  described  and  the  problem  is  to  find  the  number 
for  a  total,  one  adds  the  numbers  for  the  subsets; 
if  a  set  and  subset  are  described  and  the  problem 
is  to  find  the  number  of  the  other  subset,  one  sub¬ 
tracts  the  number  of  the  known  subset  from  the 
number  of  the  known  set.  A  wide  variety  of 
activities  is  used  to  help  pupils  in  this  identification 
of  sets  and  subsets  as  described  in  the  problem. 

The  developmental  plan  then  moves  on  to  deter¬ 
mining  more  directly  the  fact  that  if  there  are  two 
addends,  the  operation  of  addition  is  to  be  used; 
or  if  there  are  a  sum  and  an  addend,  the  solution 
is  obtained  by  subtracting.  All  of  this  keeps  the 
pupil  closely  associated  with  the  imagined  action  in 
the  problem,  and  yet  it  clearly  keeps  the  mathe¬ 
matics  separated  from  the  social. 

Paralleling  these  initial  approaches  to  problem¬ 
solving  is  the  development  of  the  idea  of  equations, 
as  such,  and  the  plan  of  solving  these  equations 
through  use  of  the  addends-sum  relationship. 
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Gradually,  pupils  are  guided  to  associate  the  equa¬ 
tions  with  the  problem  situation  but,  even  then,  the 
solution  is  in  terms  of  abstracting  the  known  addends 
or  the  sum  and  known  addend  from  the  verbal 
description  and  not  from  the  equation  as  such. 

By  the  end  of  grade  3,  pupils  will  have  had  a 
very  thorough  development  of  the  sensing  of  the 
quantitative  situation  in  terms  of  sets,  the  more 
abstract  use  of  the  addends-sum  relationship  as 
applied  to  the  sets  situation,  and  a  truly  thorough 
build-up  of  the  association  of  the  equation  with 
problems.  Besides,  they  will  have  acquired  compe¬ 
tence  in  the  solution  of  equations.  This  general 
development  means  that  pupils  will  enter  grade  4 
with  an  ideal  background  for  problem-solving  that 
is  henceforth  to  be  based  on  the  equation  plan. 

What  has  been  said  for  problems  that  require  the 
operations  of  addition  and  subtraction  can  also  be 
said  for  the  plan  of  building  problem-solving  com¬ 
petence  when  the  problems  require  the  operations 
of  multiplication  and  division. 

•  Psychology  of  Learning,  (see  18,  36,  44,  45, 
52,  55,  59,  68,  85,  98,  110-111,  114,  124,  157,  234, 
239,  318,  336).  Again,  we  have  provided  a  lengthy 
listing.  There  has  been  too  much  assuming  on  the 


part  of  many  that,  if  material  is  logical,  it  will  more 
or  less  automatically  be  learned.  Many  other 
facets  of  learning  need  to  be  kept  in  the  picture 
constantly  in  the  development  of  a  program  and  in 
the  use  of  that  program.  The  Background  sections 
referred  to  will  highlight  the  extent  to  which  this 
textbook  has  utilized  the  many  concepts  from  the 
field  of  learning. 

•  Evaluation,  (see  49-51,  90,  115,  122,  129,  144, 
173,  204P,  326).  We  do  not  agree  with  those  who 
contend  that  if  mathematics  is  developed  on  the 
basis  of  understandings,  little  testing  is  needed. 
The  opposite  is  the  case,  as  our  wide  experience 
through  the  years  has  clearly  demonstrated  to  us. 
Over  and  above  the  many  opportunities  to  evaluate 
through  the  numerous  oral  developments  in  the 
pupil’s  text,  we  do  have  a  thorough  testing  pro¬ 
gram.  Often  this  Guide  will  suggest  that  a  par¬ 
ticular  set  of  exercises  which  is  not  specifically 
designated  as  a  test  might  be  used  for  evaluation. 
In  these  cases,  we  will  indicate  the  kinds  of 
things  to  be  evaluated.  Then,  too,  each  chapter 
has  a  most  thorough  testing  program  that  includes 
diagnosis,  computation,  problem-solving,  and  in¬ 
formation  and  meaning. 
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Elementary  Mathematics  Aids 


Throughout  the  Teachers’  Edition,  included  in  the  lesson  plans,  there  are 
many  references  to  the  items  listed  below.  These  references  can  be  located 
by  noting  footnotes  for  many  of  the  teacher’s  pages.  You  may  want  to  study 
this  list  early  in  the  year  in  order  to  arrange  well  in  advance  for  obtaining 
the  items  you  will  want  to  use. 


The  following  may  be  purchased  from  Ginn  and 
Company  (Boston,  New  York,  Chicago,  Atlanta, 
Dallas,  Palo  Alto,  Toronto) : 

1.  Flannel  Board  Fractional  Parts 

2.  Flan-O-Graph 

3.  Ginn  Arithme-Sticks  (with  guide) 

4.  Introduction  to  Sets  and  Numbers  (flannel 
items  and  guide) 

5.  Modern  Mathematics  Kindergarten  Kit  (flan¬ 
nel  items  and  guide) 

6.  Modern  Number  Line  (with  guide) 

7.  Number  Concept  Cards 

8.  Related-Facts  Cards  (with  guide) 

8A  Addition  and  Subtraction 

8B  Multiplication  and  Division 

9.  Operations  on  Sets  and  Numbers  (flannel  items 
and  guide) 

9X.  Modern  Mental  Computation  (flannel  items 
and  guide) 


The  following  are  available  from  Milton  Bradley 
Company.  Comparable  items  are  often  available 
from  other  sources. 

10.  Calcuframe 

11.  Clock  Dial 

12.  Plastic  Counting  Discs 

13.  Cubical  Counting  Blocks 

14.  Day  by  Day  Calendar 

15.  Educational  Thermometer 

16.  Educational  Toy  Money 

17.  Flannel  Board  Cut-Outs 

18.  Flannel  Board  Numbers 

19.  Geometric  Figures  and  Solids 

20.  Hundred  Chart 

21.  Place  Value  Indicator 

22.  Primary  Number  Line 

23.  Self-Teaching  Flash  Cards:  addition 

24.  Self-Teaching  Flash  Cards:  subtraction 

25.  Self-Teaching  Flash  Cards:  multiplication 

26.  Self-Teaching  Flash  Cards:  division 

27.  Tick-Tock-Primary  Clock 

28.  New  Math  Symbols 
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Overview  — Chapter  1 


•  Reteaching.  The  basic  plan  to  have  in  mind 
in  teaching  Chapter  1  is  that  important  mathe¬ 
matical  principles  are  intuitively  developed  and 
then  used  as  the  means  of  providing  interesting 
presentations  of  other  instructional  materials.  Since 
pupils  come  to  grade  3  with  varied  backgrounds, 
this  development  is  done  thoroughly.  Among  the 
ideas  that  are  utilized  for  organizing  the  instruc¬ 
tional  content  are  the  commutative,  associative, 
closure,  and  identity  properties;  the  idea  of 
inverses — If  a  number  is  added  (subtracted),  you 
subtract  (add)  that  number  to  undo  the  prior 
operation;  the  addends-sum  relationship  which 
suggests  that  if  two  addends  are  known,  you  add  to 
find  the  sum  and  if  the  sum  and  an  addend  are 
known,  you  subtract  to  find  the  unknown  addend ; 
number  sentences  involving  use  of  the  addends-sum 
relationship;  the  number  line;  and  arranging  facts 
in  sets  that  utilize  important  relationships.  These 
are  used  extensively  in  the  review  of  number, 
numeration  through  2-place  numerals,  and  addi¬ 
tion  and  subtraction  involving  facts  through  sums 
of  10  and  higher-decade  work. 

•  Extension.  More  is  done  with  the  idea  that 
both  addition  and  subtraction  involve  a  sum  and 
two  addends.  The  idea  of  using  frames  (squares,  tri¬ 
angles,  and  so  on)  to  represent  the  unknown  in 
number  sentences  is  extended  to  the  use  of  n,  and 
this  idea  is  related  to  the  addends-sum  idea.  Other 
extensions  include  measurements  involving  the  cal¬ 


endar  and  the  clock,  utilizing  the  ideas  of  even  and 
odd  numbers  in  generalizing  about  the  addition  and 
subtracting  of  1  and  2,  and  further  work  with  the 
symbol  =  and  the  symbol  9^ . 

•  Problem-Solving.  For  the  problem-solving 
strand,  pupils  specify,  according  to  the  parts-total 
idea,  why  they  add  in  certain  problems  and  why 
they  subtract  in  others.  They  also  select  an  equation 
from  those  that  are  associated  with  a  particular 
problem,  describe  how  addition  is  used  for  prob¬ 
lems  that  require  finding  the  number  for  the  sum, 
and  how  subtraction  is  used  for  problems  that  re¬ 
quire  finding  the  number  for  the  other  part.  They 
then  do  the  basic  work  in  solving  problems. 

•  Enrichment.  In  addition  to  the  enrichment 
suggestions  in  each  lesson  plan  in  this  Teachers’ 
Edition  and  the  reservoir  of  suggestions  at  the  end 
of  the  pupil’s  text,  Chapter  1  provides  enrichment 
in  relation  to  the  addition  and  subtraction  chart 
and  in  examples  that  involve  n  as  a  third  addend. 

•  Testing.  Since  needs  vary  at  the  beginning  of 
the  year,  the  only  pages  designated  as  testing  pages 
are  the  four  chapter  tests  at  the  end  of  the  chapter: 
Problem-Solving  Test;  Diagnostic  Test  with  sug¬ 
gestions  for  remedial  work  where  necessary;  Test 
of  Information  and  Meaning;  and  Computation 
Test  covering  the  skills  reviewed  in  the  chapter. 
However,  several  of  the  exercises  throughout  the 
chapter  may  be  used  for  testing  according  to  the 
needs  of  the  individual  class. 
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Pupil’s  Objectives 

To  review  (a)  the  concept  of  a  set;  (b)  that  by 
identifying  the  number  of  elements  in  the  set  we 
identify  the  number  property  of  that  set;  (c)  that 
numbers  may  describe  the  order  of  things. 

New  Words*:  dens,  Scouts 

*  The  vocabulary  of  the  pupil’s  text  has  been  con¬ 
trolled  so  no  page  contains  more  than  3  new  words  and 
each  new  word  is  used  at  least  twice  where  introduced. 


Teacher’s  Preparation 

Be  sure  that  several  sets  of  things  found  in  the 
classroom  are  identified  during  the  discussion  of 
the  text  page. 

A  set  is  any  well-defined  collection  of  things. 
The  term  things  is  interpreted  broadly  to  include 
numbers  and  other  abstractions.  Each  thing  in  the 
set  is  called  an  element  or  a  member  of  that  set.  We 
can  use  the  term  set  almost  any  time  that  we  use 
the  word  group  and  also  in  situations  in  which  we 


wouldn’t  use  group ,  such  as  for  sets  with  1  member 
or  no  members.  The  concept  and  language  of  sets 
will  be  encountered  by  the  children  throughout 
their  study  of  mathematics. 

The  cardinal  number  of  a  set  indicates  the  number 
of  elements  in  the  set.  An  ordinal  number  for  a 
set  is  a  number  associated  with  a  member  of 
a  set  because  of  a  certain  rule  of  order.  Such 
a  number  often  answers  the  question  “Which 
one?” 

The  set  of  counting  numbers,  frequently  called 
natural  numbers,  begins  with  1  and  continues  in¬ 
definitely.  The  set  of  whole  numbers  includes  0 
(zero)  and  all  the  counting  numbers. 

Using  the  Text  Page 

In  the  interest  of  brevity,  the  author  frequently 
will  say  “Ask”  or  “Do  this”  or  “Write  such  and 
such.”  These  comments  are  intended  to  be  sug¬ 
gestions  only. 

•  Direct  the  attention  of  the  class  tu  the  picture 
opposite  page  1.  (From  this  point  on,  it  should  be 
assumed  that  a  reference  of  this  type  means  text 
page  — .  If  a  teaching  page  is  involved,  it  will 
always  be  referred  to  as  such).  Mention  that  it  is 
a  picture  of  a  big  race  at  a  Cub  Scout  meeting. 
Talk  about  the  various  things  pupils  may  see  in 
the  picture,  without  mentioning  how  many  of  each 
thing  there  are. 

•  Proceed  with  the  questions  on  page  1.  As  the 
questions  are  answered  and  discussed  by  the  class, 
emphasize  that  some  numbers  tell  “how  many”  in 
a  group,  and  some  numbers  tell  “which  one”  of  a 
group. 

•  Tell  the  class  that  set  is  another  word  we  some¬ 
times  use  for  group.  Ask  them  to  point  out  sets  of 
boys,  tables,  children,  window  panes,  and  so  on, 
and  tell  something  about  the  set. 

Individualizing  Instruction 

•  Start  building  an  arithmetic  corner  for  all 
pupils.  Collect  objects  such  as  milk-bottle  caps, 
one-inch  squares  of  construction  paper,  cubes,  and 
so  on  which  will  be  used  in  the  manipulative  stage 
of  number  work.  Other  teaching  aids,  such  as  a 
clockface,  flannel  board  and  cutouts  and  numerals, 
Ginn  Arithme-Sticks,  Ginn  Number  Concept 
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Cards,  a  hundred  chart,  and  so  on  will  be 
added  from  time  to  time  as  occasion  arises  for 
their  use.* 

•  A  set  of  dot  cards  similar  to  those  shown  below 
is  useful  to  give  practice  in  immediate  recognition 
of  number  patterns.  The  cards  should  be  about 
5"  by  8".  Make  all  dots  about  1"  in  diameter  and 
of  the  same  color.  Ginn  Number  Cards  of  this 
type  are  available. 
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Flash  a  dot  card  and  ask  the  children  to  tell  the 
number  for  the  set  of  dots  on  the  card.  Show  the 
card  for  just  an  instant  to  encourage  pupils  to 
recognize  a  pattern  instead  of  counting  by  ones. 
Ask  such  questions  as,  “How  did  you  know  it  was 
4?” 

•  A  very  useful  teaching  aid  for  all  pupils  is  the 
set  of  cards  pictured  below. 


Each  child  should  make  a  set  of  2"  by  3"  cards — 
one  card  for  each  of  the  numerals  0  through  9. 
Then,  when  you  flash  a  dot  card,  each  child  will 
pick  up  his  card  with  the  appropriate  numeral  and 
hold  it  high  for  you  to  see.  In  this  way,  all  children 
are  involved  in  the  activity,  and  you  can  check  the 
responses  of  each.  We  will  call  this  activity  “Show 
the  Answer.” 

The  type  of  practice  afforded  by  Show  the  Answer 
cards  is  extremely  valuable  for  the  children  as  well 
as  the  teacher.  In  working  with  a  relatively  large 
group  of  children,  the  teacher  has  an  opportunity 
to  diagnose  the  difficulties  of  individual  children. 
As  a  consequence  of  identifying  a  source  of  mis¬ 
understanding,  the  teacher  can  immediately  direct 
the  questioning  in  an  effort  to  correct  the  situation. 
A  great  deal  of  the  understanding  developed  in  the 
arithmetic  program  is  difficult  to  measure  with  a 
paper-pencil  test.  Teachers  must  be  constantly 
alert  to  situations  in  which  mathematical  under¬ 
standings  are  revealed.  Directing  the  Show  the 
Answer  practice  session  is  one  such  opportunity. 

*  See  list  on  page  xix. 


*  The  answer  tells  how  many,  so  it  is  a  name  for  a  cardinal  number. 
**Here,  and  in  7b  and  c,  the  idea  of  ordinal  number  is  stressed. 


If  We  Could  Not  Use  Numbers 

Utlnf)  cardinal  and  ordinal  nvmbon  [0] 

As  shown  in  the  picture,  Cub  Scouts  from  two  dens 
have  brought  their  racing  cars  together  for  a  big  race. 

*  1.  How  many  racing  cars  are  there  in  the  group,  or  set, 
of  red  cars?  5 

2.  How  many  are  there  in  the  other  set  of  cars?  3 

3.  How  many  of  the  Cub  Scouts  are  from  Den  2?  5 

4.  How  did  numbers  help  you  to  get  your  answers? 

to  tell  how  many 

5.  If  we  could  not  use  numbers,  could  you  tell 

a.  how  many  racing  cars  there  are  in  each  set?  ng 

b.  how  many  boys  are  from  Den  6?  N° 

c.  how  many  boys  are  from  the  two  dens  together?  nq 

6.  Why  is  each  racing  car  numbered? 

to  tell  wh ich  one 

7.  If  we  could  not  use  numbers,  could  you  tell 

a.  how  many  there  are  in  the  set  of  prize  buttons?  No 

b.  which  button  is  red?A  blue?  N° 

c.  the  place  where  your  home  is?  N° 

d.  how  old  you  are?  No 

e.  at  what  time  the  school  bus  comes?  N° 

f.  how  tall  you  are?  how  much  you  weigh?  N° 

g.  how  many  children  are  in  your  room?  N° 

***When  we  talk  about  5  sticks  of  candy  or  3  apples  or  16 
books,  we  are  using  some  of  the  whole  numbers. 

8.  Find  sets  of  things  in  your  room  and  tell  about  them 
by  using  whole  numbers. 


***  The  set  of  whole  numbers  is  introduced  first  since  pupils  are  familiar  with 
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Take  advantage  of  the  opportunity  to  distinguish  between  the  set  of  whole  numbers  and  the 
set  of  counting  numbers. 
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Numbers  through  99 

Wholo  number*  and  counting  numbort  [O] 

In  box  A  are  names  of  the  whole  numbers  0  through  99. 
Number  names  are  called  numerals.  So,  5  is  a  numeral 
we  may  write  or  read  when  we  mean  the  number  five. 

As  you  see,  0  is  in  box  A.  It  is  the  numeral  for  the 
number  that  means  not  any.  So,  we  can  write,  “0  mice,” 
to  mean  no  mice  at  all. 

1.  When  you  count  a  set  of  things  by  l’s, 

a.  which  number  is  first? 

No 

b.  would  you  ever  start  counting  things  with  0?AWhy? 

0  means  not  any. 

*  2.  We  call  the  numbers  0,  1,  2,  3,  and  so  on  the  set  of 
whole  numbers.  Why  do  we  call  the  numbers  1,  2,  3,  and 
so  on  the  set  of  counting  numbers?  We  use  these  numbers  for 

counting  things . 

3.  In  box  A,  which  are  the  1 -place  numerals? 

one  digit  in  each  numeral 

4.  In  box  A,  which  is  the  first  2-place  numeral? 

two  digits  in  each  numeral 

5.  Read  the  2-place  numerals  under  0  in  box  A.  If 
you  need  help,  the  names  are  shown  in  box  B. 

ten,  twenty,  thirty,  forty,  fifty,  sixty,  seventy,  eighty,  ninety 

in  box  A  name  the  whole  numbers  from  0  through  99.  Pupils  should  distinguish 
ses  of  number— an  idea— and  numeral— a  symbol  that  names  the  number. 
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Pupil’s  Objectives 

(a)  To  review  the  skills  of  reading  and  writing 
numerals  for  numbers  from  0  through  99;  (b)  to 
discover  the  systematic  way  in  which  these  numbers 
are  organized;  (c)  to  begin  to  learn  the  difference 
between  a  number  and  a  numeral;  (d)  to  begin  to 
learn  the  use  of  a  number  line;  and  (e)  to  discover 
that  0  is  not  a  counting  number. 

New  Words 

(page  2)  mice 

(page  3)  ends ,  least,  ~ty  words 

Background 

The  chart  on  page  2  may  be  different  from  the 
number  chart  with  which  you  are  familiar  (on 
which  the  first  numeral  is  1).  Both  counting  num¬ 
bers  and  whole  numbers  are  included  for  this  chart. 
Since  children’s  experiences  in  the  earlier  grades 
have  been  chiefly  limited  to  the  counting  numbers, 
charts  used  there  often  contain  only  numerals  for 
the  counting  numbers.  The  chart  on  page  2  begins 
with  0,  a  whole  number,  and  is  limited  to  the  ten 
number  symbols  of  the  base-ten  numeration  system 
— the  1 -place  numerals.  Each  succeeding  row  con¬ 
tains  2-place  numerals  which  are  the  result  of  the 
place-value  feature  of  the  base-ten  numeration 
system  and  repeated  use  of  the  ten  number  sym¬ 
bols,  0-9. 

The  terms  “1-place,”  “2-place,”  and  “3-place” 
will  be  used  frequently  throughout  the  pupil’s  book, 
so  the  children  should  become  thoroughly  familiar 
with  them.  The  systematic  character  of  2-place 
numerals  is  often  overlooked  when  the  reading  and 
writing  of  numerals  are  taught  purely  as  mechan¬ 
ical  skills.  The  material  on  these  pages  is  intended 
to  begin  understanding  of  the  base-ten  numeration 
system. 

Number  and  Numeral.  Number  is  an  idea — it  is 
abstract.  It  is  the  idea  commonly  associated  with 
all  sets  of  a  given  size.  The  numeral  is  the  symbol 
that  has  evolved  over  many  years  and  is  used  to 
express  or  indicate  the  number.  Children  recognize 
that  the  name  “Rover,”  used  to  identify  a  pet  dog, 
is  not  the  dog  itself  but  its  name.  When  in  doubt, 


use  the  word  “number.”  It  is  less  serious  to  misuse 
“number”  than  to  misuse  “numeral.” 

Number  Line.  A  number  line  consists  of  points 
going  on  and  on  in  opposite  directions  with  given 
points  emphasized  to  indicate  a  set  of  numbers. 
On  paper  or  on  the  board,  we  can  show  only  a 
small  portion  of  a  number-line  picture.  And  so, 
when  we  speak  of  working  with  a  number  line,  we 
are  always  referring  to  only  a  portion  of  it.  We 
draw  arrowheads  toward  each  end  of  the  picture 
of  the  line  shown  to  indicate  that  it  continues  on 
and  on.  On  a  number-line  picture  the  points  for 
whole  numbers  are  generally  shown  equidistant. 
By  inspection,  one  can  see  that  there  are  many 
points  between  the  points  for  whole  numbers. 
Many  of  these  in-between  points  may  be  thought  of 
as  representing  a  fraction  number,  later  termed 
“a  rational  number.” 

Teacher’s  Preparation 

A  class  chart  similar  to  the  one  on  page  2  is  very 
useful.  One  made  of  lightweight  tagboard  or  paper 
is  preferable  to  one  written  on  the  board.  The 
former  may  be  easily  moved  about  as  the  need 
requires. 

Pre-Book  Lesson 

•  Draw  pictures  of  these  sets  of  objects  on  the 
chalkboard:  5  triangles;  3  stars;  8  squares.  Ask 
questions  about  the  sets  as  follows:  “How  many 
are  in  the  set  of  triangles?”  “What  set  has  8  things 
in  it?”  (Use  the  geometric  shapes  and  terms  as 
often  as  possible — when  the  use  fits  in  naturally 
without  disrupting  the  mathematical  concept  being 
developed.) 

•  Write  this  set  of  numerals  on  the  chalkboard: 
7,  2,  6,  9,  0.  Ask,  “How  many  numbers  are  in  the 
set  shown  on  the  chalkboard?”  “What  is  the 
greatest  number  in  the  set?”  “What  is  the  least 
number  in  this  set?”  “What  whole  number  comes 
just  after  7?  after  2?  after  6?  after  9?  after  0?” 
“Is  there  a  whole  number  that  comes  just  before 
each  number  in  this  set?”  (Be  alert  for  the  child 
who  recognizes  that  there  is  no  whole  number  less 
than  0.) 
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•  Write  the  numerals  38,  31,  and  35  on  the 
board.  Have  children  arrange  them  to  show  num¬ 
bers  in  order  from  least  to  greatest.  Repeat  with 
several  other  sets  of  numerals. 

Using  the  Text  Pages 

•  As  selected  children  read  each  question,  direct 
the  discussion  to  cover  the  material  in  the  Back¬ 
ground  section. 

•  The  following  points  about  chart  A  should  be 
emphasized:  (1)  Only  the  ten  numerals  (number 
symbols)  of  our  numeration  system  appear  in  the 
top  row.  (2)  All  of  the  numerals  in  the  top  row 
appear  as  digits  in  the  numerals  in  each  row  under 
it.  (3)  Each  row  starts  at  the  left  with  the  numeral 
for  the  tens  of  the  decade.  (4)  All  the  numerals 
for  numbers  in  each  decade  such  as  30-39  are  in 
the  same  row. 

•  The  number  names  for  all  tens  are  written  in 
box  B.  This  is  a  good  opportunity  to  teach  the 
meaning  of  the  suffix  “-ty.”  Explain  that  “-ty” 
means  “tens,”  so  “twenty”  means  “two  tens,” 
“sixty”  means  “six  tens,”  and  so  on.  The  word 
“tens”  has  been  abbreviated  or  changed  and  “-ty” 
at  the  end  of  a  word  has  taken  its  place.  Page  3  is 
the  only  page  in  the  pupil’s  text  which  contains 
more  than  3  new  words.  However,  when  pupils 
understand  about  the  -ty  words,  they  will  not 
think  of  the  words  as  new. 

•  For  Ex.  9  draw  a  number-line  picture  on  the 
board.  Show  points  equidistant  on  it.  Put  arrow¬ 
heads  near  each  end  to  show  that  the  line  goes  on 
and  on.  Select  a  point  for  zero  and  write  the 
numeral.  Then,  to  the  right  of  that  point,  have 
pupils  write  the  number  names  at  the  appropriate 
points  for  the  whole  numbers  through  25.  Empha¬ 


size  that  any  point  in  the  line  may  be  selected  for 
zero. 

•  Read  the  directions  aloud  for  each  of  Ex.  1 0-1 5 
to  make  certain  the  pupils  understand  what  is 
expected.  You  should  give  directions  as  to  how 
you  want  each  child  to  number  his  paper  using 
Ex.  10  as  a  model  on  the  chalkboard. 

Note:  Throughout  this  series,  each  page  has 
portions  marked  [O]  for  oral  work  or  [W]  for 
written  work.  You  may  wish  to  use  some  [O] 
material  for  a  written  assignment  or  may  wish  to 
make  an  oral  presentation  out  of  [W]  designated 
material.  You  are  encouraged  to  use  your  discre¬ 
tion  in  this  regard  as  the  occasion  demands. 

Individualizing  Instruction 

•  Use  the  written  work  for  all  pupils  who  under¬ 
stand  about  the  sets  of  numerals  given  and  direc¬ 
tions  about  certain  numbers:  greatest;  least;  just 
before;  just  after.  The  slower  learners  may  need  to 
do  more  work  on  the  board  before  they  are  ready 
to  work  independently. 

•  Use  the  class  number  chart  with  the  slower 
learners.  Point  to  numerals  for  children  to  read. 
Say  a  number  and  ask  a  child  to  find  the  numeral 
for  it  on  the  chart.  Ask  the  children  to  indicate 
sets  of  numbers,  such  as  the  set  shown  by  numerals 
with  2  in  one’s  place  or  the  set  shown  by  numerals 
with  5  in  ten’s  place. 

•  Have  the  more  capable  children  draw  number¬ 
line  pictures  to  show  and  label  points  for  the 
following  sets  of  whole  numbers: 

a.  from  5  through  15  b.  from  25  through  35 

c.  between  50  and  60  (but  not  including  either) 

d.  greater  than  90  and  less  than  99 
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*Some  of  your  pupils  might  be  able  to  use  a  number  line  to  explain  why  there 
is  no  greatest  whole  number.  Zero  is  the  least  whole  number. 


6.  Tell  how  each  2-place  numeral  under  0  in  box  A 
starts.  10  starts  with  1,  20  (twenty)  with  3_,  and  so  on. 


3,4,  5,  6,  7,  8,  9 


7.  Under  0,  each  2-place  numeral  ends  in  what? 


8.  Read  the  row  in  box  A  starting  with  40. 

a.  How  do  these  numerals  start?  4 

b.  How  does  each  end?  o,  i,  2, 3, 4, 5, 6, 1,  s,  9 


The  number  names  shown  in  box  A  may  be  thought  of 
as  names  for  some  points  on  a  number  line.  Points  for 
0  through  21  are  shown  on  the  number-line  picture  below. 

*  9.  On  the  board,  draw  a  number-line  picture  and 
name  the  points  for  0  through  25. 
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10.  For  each  set,  show  the  greatest  number.  To 
show  the  greatest  number  for  10a,  write  the  numeral  69. 
a.  47,  52,  69  69  b.  40,  37,  29  40  c.  38,  46,  51  si 

11.  For  each  set,  show  the  number  which  is  least. 

a.  36,  33,  35  33  b.  53,  60,  49  49  c.  62,  75,  95  62 

12.  Show  the  whole  number  which  comes  just  before 

a.  50.49  b.  39. 38  c.  78. 77  d.  63. 62  e.  91. 90 

13.  Show  the  whole  number  which  comes  just  after 

a.  44. 45  b.  60.61  c.  29.30  d.  82.83  e.  51.52 


14.  Write  a  numeral  for 

a.  forty-two.  42  b.  ninety-five.  95  c.  fifty-six.  56 

15.  Show  the  numbers  from  least  to  greatest: 

a.  31,  26,  29  b.  73,  78,  71  c.  76,  55,  64 

26,  29,  31  71,  73,  78  55,  64,  76 

^  #  •  •  *  *  *  »  *  9  '*  *  '■*  * 
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*  The  symbol  (p  is  an  abbreviated  form  for  $$  »  a  bundle  of  10  sticks— a 
symbol  easily  used  by  young  children. 

What  2-Place  Numerals  Show 

T»nt  and  om«  [O] 

Many  times  we  work  with  bundles  of  sticks.  For  a 
bundle  of  10,  we  can  write  +.  For  1  stick  we  can  write  I. 

*  For  +  think ,  “1  ten,  or  10.”  For  I  think ,  “1  one,  or  1.” 
When  you  see  ++11111  think ,  “2  tens  and  5  ones,  or  25.” 

Tell  how  to  finish  examples  1  and  2. 

3  2  20 

1.  a.  II  I  _?_  ones,  or  3  b.  <++  _?_  tens,  or  _?_ 

c.  ++++II  II  I  -V  tens  and  3_  ones,  or  Jl 

3  2 

2.  a.  32  +++II,  or  _?_  tens  and  ones 

b.  47  ++++II  II  II  I,  or  tens  and  7_?n_es 


9  2 


cb(t><bcp4)cpcb  M 

3.  Use  +’s  and  I’s  to  show  a.  43.  b.  70.  c.  65. 

li  I  II  II  I 

In  92,  the  second-place  digit,  9,  shows  the  number  of 
tens.  The  first-place  digit,  2,  shows  the  number  of  ones. 

Think ,  “92  =  9  tens  and  2  ones.”  We  might  say  that  92 
shows  both  tens  and  ones.  We  mean  that  92  shows  both 
the  number  of  tens  and  the  number  of  ones. 

Write  and  finish  each  of  the  following: 

a  b 

2  49 

4.  27  =  _?_  tens  and  7  ones  4  tens  and  9  ones  =  ? 

9  30 

5.  69  =  6  tens  and  ones  3  tens  and  0  ones  =  ? 


6.  80  =  8  ’_T  and  3 


ones 


9  tens  and  5  ones  =  ? 


The  digit  in  first  place,  on  the  right  in  a  2-place 
numeral,  shows  the  number  of  ones. 

The  digit  in  second  place,  on  the  left  in  a  2-place 
numeral,  shows  the  number  of  tens. 
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Pupil’s  Objectives 

(a)  To  recognize  and  use  the  symbols  0  (for  a 
bundle  of  ten  things)  and  /  (for  one  thing);  and 
(b)  to  read  and  to  write  correctly  a  2-place  numeral 
to  show  a  number  of  tens  and  a  number  of  ones. 

New  Words:  bundles,  second 

Background 

Pupils  who  used  Mathematics  We  Need  in  the 
second  grade  should  have  had  experiences  with  the 
positional  nature  of  the  decimal  numeration  system 
and  the  relation  between  tens  and  ones.  They 
were  taught  to  use  the  symbols  0  (for  tens)  and 
II  II  I  (for  ones).  Note  that,  when  possible,  the 
marks  for  ones  are  shown  in  groups  of  two.  This 
is  to  facilitate  counting  to  find  the  number  of  ones, 
and  to  foster  counting  by  2’s. 

Teacher’s  Preparation 

You  will  need  to  have  available  an  appropriate 
place-value  teaching  aid*  to  help  pupils  visualize 
the  2-place  numerals  in  our  base-10  numeration 
system. 

Pre-Book  Lesson 

•  Tell  your  class  the  following  story: 

The  Fisherman’s  System  of  Keeping  a  Record 

Many  years  ago  a  boy  in  Japan  went  fishing  with  his 
father  each  day.  The  boy  kept  a  record  of  how  many 
fish  they  caught  by  putting  on  a  string  one  bead  for  each 
fish.  (If  you  have  some  wooden  beads,  it  would  be  a 
good  idea  to  show  the  children  how  the  boy  kept  a 
record  of  the  fish  caught.) 

One  day  the  boy  and  his  father  caught  many  fish  in 
a  net.  The  boy  used  his  fingers  (all  ten  of  them)  to 
show  how  many  fish  (hold  up  your  hands  so  the  class 
can  see  the  10  fingers)  and  then  put  10  beads  on  the 
string.  But,  there  were  more  fish,  so  he  used  all  his 
fingers  again  and  put  10  more  beads  on  the  string. 

Suddenly,  a  wonderful  idea  came  to  the  boy.  He 
thought,  “Each  time  I  count  this  many  fish  (hold  up 
10  fingers,  again),  I’ll  put  just  one  bead  on  another 
string.”  (Say  to  the  children,  “What  name  do  we  have 
for  this  many?  The  boy  did  not  have  a  name  for  this 
many,  but  we  call  it  ten,  don’t  we?”) 

But,  when  the  boy  showed  his  father  how  many  fish 

*  See  list  of  materials  on  page  xix. 


they  caught  that  day,  the  father  was  angry.  He  did 
not  understand  the  boy’s  system  and  he  thought  that 
the  boy  had  not  counted  correctly.  The  boy  finally  ex¬ 
plained  the  system  to  his  father,  but  he  had  one  big 
problem.  He  had  two  strings — one  string  to  show  tens, 
and  one  string  to  show  ones.  He  didn’t  always  know 
which  string  was  which.  With  his  father’s  help,  he  made 
a  frame  to  keep  the  strings  straight.  The  string  on  the 
right  would  always  be  for  ones  and  the  string  next  on 
the  left  would  always  be  for  tens. 

•  Direct  the  children  to  show  a  “picture”  of  35 
with  the  teaching  aid  you  have  selected  to  use. 
Through  guided  questioning  and  direction  in  using 
the  aid,  foster  the  understanding  that  the  3  in  its 
place  in  the  numeral  35  shows  3  tens  and  the  5  in 
its  place  shows  5  ones.  Have  the  children  picture 
several  more  2-place  numerals,  each  time  asking  a 
child  to  explain  what  each  digit  in  its  place  shows. 

Using  the  Text  Page 

•  Bring  out  that  use  of  the  symbols  0  (for  tens) 
and  /  (for  ones)  is  a  quick  way  to  draw  a  picture 
showing  a  number. 

•  Make  sure  that  pupils  have  clearly  in  mind 
that,  for  a  2-place  numeral,  (a)  the  place  on  the 
right  means  ones  and  is  called  first  place,  or  one’s 
place;  and  (b)  the  place  at  the  left  of  one’s  place 
means  tens  and  is  called  second  place,  or  ten’s  place. 

•  Have  pupils  state  in  their  own  words  the 
generalization  that  appears  on  the  text  page. 

Individualizing  Instruction 

•  For  all  pupils  give  practice,  as  you  feel  it  is 
needed,  in  work  using  0 ’s  and  /  ’s  and  tens  and 
ones  for  2-place  numerals. 

•  For  slower  learners,  you  may  find  it  necessary 
to  allow  for  time  to  be  spent  in  the  arithmetic 
corner  to  work  with  the  concrete  bundles  of  ten 
and  single  sticks.  These  pupils  may  need  to  assem¬ 
ble  a  bundle  of  10  and  4  more  sticks  with  the  tens 
shown  at  the  left  and  the  ones  at  the  right  before 
drawing  the  pictures  0  //  //  and  then  writing  the 
numeral  14. 

•  See  if  more  capable  children  recognize  the  idea 
that  the  digit  in  ten’s  place  means  10  times  what 
the  same  digit  would  mean  in  one’s  place. 
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Pupil’s  Objectives 

(a)  To  review  counting  by  2’s,  3’s,  5’s,  and  10’s; 
(b)  to  learn  to  count  by  4’s;  and  (c)  to  distinguish 
between  numbers  that  belong  to  a  defined  set  and 
numbers  that  do  not  belong  to  that  set. 

New  Words:  circles ,  triangles 

Background 

Pupils  who  used  Mathematics  We  Need  in  the 
second  grade  were  introduced  to  counting  by  the 
following  sequences:  by  2’s  to  100;  by  3’s  to  30;  by 
5’s  to  100;  and  by  10’s  to  200.  Counting  by  4’s  is 
new  in  this  lesson. 

Children  recognize  patterns  for  sets  of  2  through 
6  readily.  Have  them  use  this  skill  in  counting. 

Teacher’s  Preparation 

You  should  have  sets  of  dot  cards  and  numeral 
cards  available  for  the  Pre-Book  Lesson.  See  the 
directions  in  Individualizing  Instruction  for  Teach¬ 
ing  Page  1.  After  the  pupils  have  become  thor¬ 
oughly  familiar  with  the  dot  cards,  additional  cards 
should  be  prepared  to  show  several  other  patterns 
for  a  group,  or  set. 

Pre-Book  Lesson 

•  Have  children  line  up  with  partners.  Count 
them  by  l’s.  Count  them  by  2’s.  Let  children  tell 
the  advantages  of  counting  by  numbers  greater 
than  1. 

•  If  things  exist  in  the  room  that  can  be  counted 
by  2’s,  3’s,  and  so  on  use  these  for  practice  in 
counting  (for  example,  window  panes,  children  at 
tables,  books  on  shelves). 

•  Use  the  dot  cards  for  practice  in  immediate 
recognition  of  patterns.  Have  the  children  show 
the  number  of  members  in  the  set  of  dots  by  raising 
the  appropriate  numeral  card  ( Show  the  Answer). 

•  On  the  board,  write,  “12,  14,  _  ?  ?  _,  20.” 

Have  children  write  the  missing  numerals  and 
explain  the  pattern. 

Using  the  Text  Page 

•  Be  sure  the  children  can  identify  the  circles, 
squares,  and  triangles.  Make  certain,  also,  that 


pupils  realize  that  the  circle,  square,  or  triangle 
does  not  include  the  space  within  it. 

•  Make  sure  the  children  understand  the  direc¬ 
tions  for  the  written  work.  For  Ex.  5-9,  they  are 
to  show  numbers  that  belong  to  the  defined  set. 
For  Ex.  10-12,  they  are  to  show  numbers  that  do 
not  belong  to  the  defined  set. 

Individualizing  Instruction 

•  If  difficulties  arise  in  Ex.  5-9,  you  may  use 
one  or  more  of  the  following: 

a.  Arrange  beads  of  the  Arithme-Sticks  in  sets  of 
2,  3,  4,  or  5.  Have  children  count  by  l’s  and  then 
by  the  number  for  each  set  of  beads  shown. 

b.  Prepare  a  grid  that  shows 
4  blocks  horizontally  and  10 
blocks  vertically.  Have  chil¬ 
dren  write  in  these  blocks  the 
numerals  from  1  through  40, 
working  across  each  row.  Help 
pupils  understand  that  the 
right-hand  numerals  then  rep¬ 
resent  the  counting-by-4’s  se¬ 
quence. 

c.  A  grid  such  as  the  follow¬ 
ing  for  counting  by  2’s  is  helpful 
in  fostering  counting  by  numbers  greater  than  1. 


2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

30 

d.  Several  copies  of  a  blank  grid  can  be  dupli¬ 
cated  on  one  sheet  of  paper  so  that  each  child  can 
have  practice  in  counting  by  several  different  num¬ 
bers.  He  may  begin  with  any  number. 

•  Provide  all  pupils  opportunities  to  count  ob¬ 
jects  in  the  classroom — such  as  counting  books, 
papers,  and  so  forth  to  be  distributed. 

•  With  the  more  capable  children,  have  them  try 
beginning  with  7  and  counting  by  3’s  or  beginning 
with  23  and  counting  by  4’s,  and  so  on. 

•  Have  more  capable  children  begin  with  a  number, 
such  as  27,  and  count  backward  by  a  number 
greater  than  1. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 
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Counting  by  sequences  is  an  immature  method  of  finding  the  number  for  a  total, 
but  an  important  one.  You  may  be  surprised  at  how  many  have  trouble  with  3  and  4. 


oo 
o  o 
oo 
oo 
oo 
oo 
oo 
oo 
oo 
oo 
oo 
oo 
oo 
oo 
o  o 


Faster  Ways  to  Count 

Sequences  [O] 

1.  Count  the  circles  by  l’s.  Then  count 
them  by  sets  of  2.  Which  way  is  faster  to  count 
the  circles?  by  sets  of  2 


2.  Count  the  squares  by  l’s,  then  by  sets  of  5. 
Which  way  is  faster  to  count  the  squares  ?by  sets  of  5 

3.  Count  the  triangles  by  sets  of  10.  Could 
you  count  the  triangles  by  l’s?  Yes 


4.  Why  do  we  like  to  count  by  sets  of  more 


than  1? 


Faster  and  easier 


[W] 

For  example  5  write,  “54,  56,  58,  60,  62,  64, 
66.”  In  this  way  finish  examples  6  through  9. 

58  60  62  66 

5.  Count  by  2’s:  54,  56,  ?,  ?,  ?,  64,  ? 

6  12  18  21 

6.  Count  by  3’s:  3,  ?,  9,  ?,  15,  ?,  ? 

16  24  28  36 

7.  Count  by  4’s:  12,  ?,  20,  ?,  ?,  32,  ? 

15  20  25  30  40 

8.  Count  by  5’s:  5,  10,  ?,  ?,  ?,  ?,  35,  ? 

60  70  80  90 

9.  Count  by  10  s:  40,  50,  ?,  ?,  ?,  ? 


For  each  of  examples  10  through  12,  write 
the  numerals  for  the  numbers  that  are  not  in  that 
set. 

10.  Counting  by  2’s:  8,  9,  10,  12,  13,  14  9, 13 

11.  Counting  by  3’s:  6,  8,  12,  15,  17,  21  s,  17 

12.  Counting  by  4’s:  8,  12,  17,  21,  24,  28  17, 21 


□ 


□ 


□  □ 
□ 

CD 


I  I  1  I 
□ 

□ 


□ 


□ 


□ 

□  □ 


□  □ 
□ 

□  □ 


A 

A  A 
AAA 
A  AAA 


A 

AA 
AAA 
A  AAA 


A 

A  A 
AAA 
A  AAA 


*  The  notation  7;  2  and  5  provides  an  easy  way  to  indicate 
a  set  of  7  things  and  two  of  its  parts. 


Numbers  for  Sets  and  Their  Parts 

Sets  whose  number  is  7  or  6  or  5  [O] 

1  and  6 

2  and  5 

3  and  ? 

?  and  ? 

?  and  ? 

?  and  ? 

1.  What  are  the  numbers  for  the  set  and  the  parts  in 

7;  1  and  6  7;  2  and  S  7:  3  and  4  7;  4  and  3  7;  5  and  2  7;  6  and  1 

set  A?  set  B?  set  C?  set  D?  set  E?  set  F? 


Set  A 

• 

Set  B 

• 

• 

Set  C 

• 

•  • 

•  •  • 

• 

Set  D 

• 

•  •  • 

•  • 

• 

Set  E 

• 

• 

Set  F 

• 

*  2.  For  which  two  sets  do  we  think ,  “7;  2  and  5”?BandE 

3.  For  which  two  sets  do  we  think ,  “7;  3  and  4”?  c  and  d 


4.  Which  set  has  the  same  two  parts  as  set  F?  a 


5.  If  the  numbers  for  a  set  and  one  of  its  parts  are 
7  and  1,  what  is  the  number  for  the  other  part? 6  Which 
sets  show  this?  A  and  F 


Set 

G 

□ 

□ 

□ 

□ 

□ 

□ 

Set 

H 

□ 

□ 

□ 

□ 

□ 

□ 

Set 

I 

□ 

□ 

□ 

□ 

□ 

□ 

Set 

j 

□ 

□ 

□ 

□ 

□ 

□ 

Set 

K 

□ 

□ 

□ 

□ 

□ 

□ 

Set  L  •  •  •  • 


Set  M  •  •  • 

•  • 

6  (six) 

6.  What  numbers  for  a  set  and  its  parts 

6;  1  and  5  6;  2  and  4  6j  4  and  2 

are  shown  in  set  G?  H?aI?vJ?a  K?v 

6;  3  and  3  6;  5  and  1 

7.  Which  set  has  the  same  two  parts 
as  set  G?  k  set  H?  j 

8.  Why  is  there  no  other  set  with  the 
same  two  parts  as  set  I?  The  two  parts  are 

the  same  size. 

**  9.  For  set  L,  we  can  say  that  the 
numbers  for  the  set  and  its  parts  are  5;  4 
and  1.  Why  might  we  say,  “5;  1  and  4”? 

The  numbers  for  the  parts  are  1  and  4. 

10.  For  set  M,  say  the  numbers  for  the 
set  and  its  parts  in  two  ways.  s;  2  and  3 

5;  3  and  2 


**  The  idea  that  two  parts  of  a  set  may  be  arranged  in  different  order  is  easily 
associated  later  with  the  principle  that  two  numbers  may  be  added  in 
different  order  without  changing  the  sum. 


Teaching  Page  6 


Pupil’s  Objectives 

(a)  To  review  the  whole  numbers  5,  6,  and  7; 
(b)  to  discover  numbers  for  parts  of  a  set  of  7,  of  6, 
and  of  5;  and  (c)  to  discover  that  if  you  know  the 
number  for  a  set  and  one  of  the  parts  of  that  set, 
you  can  find  the  number  for  the  other  part. 

Background 

An  understanding  of  the  number  for  a  set  and 
the  numbers  for  its  parts  (subsets)  is  fundamental 
to  building  a  knowledge  of  the  addition  and  sub¬ 
traction  facts.  This  lesson  and  several  that  follow 
lead  children  to  rediscover  and  review  two  impor¬ 
tant  relationships  between  the  number  for  a  set  and 
the  numbers  for  its  parts:  (1)  if  the  numbers  for 
the  parts  are  known,  then  the  number  for  the  set 
can  be  found;  and  (2)  if  the  numbers  for  a  set  and 
one  of  its  parts  are  known,  then  the  number  for 
the  other  part  can  be  found. 

Intuitively,  the  pupil  is  being  introduced  to  the 
idea  of  adding  and  subtracting  numbers.  Learning 
about  the  numbers  for  a  set  and  its  parts  lays  the 
foundation  upon  which  the  A.  and  S.  facts  and  the 
operations  are  built. 

The  use  of  compensation  appears  in  the  work  on 
this  page.  In  the  list  of  numbers  for  parts  of  a  set 
of  7,  as  one  number  becomes  1  greater,  the  other 
number  becomes  1  less. 

Teacher’s  Preparation 

Have  some  kind  of  manipulative  materials  avail¬ 
able  for  each  child.  Discs,  bottle  caps,  blocks,*  and 
so  on  are  examples.  One-inch  squares  of  con¬ 
struction  paper  may  also  be  prepared. 

Have  a  flannel  board**  ready  with  some  geo¬ 
metric  designs  to  use  on  it  (circles,  squares,  tri¬ 
angles,  and  so  on). 

Pre-Book  Lesson 

Ask  the  children  to  count  7  of  their  squares  and 
to  put  all  the  others  away.  Direct  the  pupils  to 
arrange  the  squares  to  show  a  picture  of  7.  As  you 
watch,  select  one  child  to  go  to  the  flannel  board 
and  show  the  picture  of  7  he  has  made.  (It  is  not 

*  See  12  and  13,  page  xix.  **  See  2  and  1,  page  xix. 


necessary  that  all  pupils  show  the  same  pattern.) 
Elicit  from  the  child  one  pair  of  parts  of  a  set  of  7. 

Direct  the  participation  of  the  children  and  the 
discussion  so  that  all  pairs  of  parts  of  a  set  of  7, 
from  1  and  6  to  6  and  1,  will  be  seen.  You  may 
wish  to  conduct  the  same  type  of  activity  to  show 
parts  of  a  set  of  5  or  of  6. 

Using  the  Text  Page 

•  As  selected  children  read  and  answer  each 
question,  make  sure  that  all  pupils  see  that,  except 
for  3  and  3,  each  pair  of  numbers  for  parts  of  a  set 
of  7  or  of  6  occurs  twice, 

•  Help  the  children  discover  in  rows  A-F  and 
G—K  that,  as  the  number  for  one  part  is  one 
greater,  the  number  for  the  other  part  is  one  less. 
Intuitively  the  child  is  introduced  to  the  idea  of 
compensation. 

Individualizing  Instruction 

•  Give  all  pupils  oral  practice  of  this  type: 

If  5  is  the  number  for  one  part  of  a  set  of  7, 
what  is  the  number  for  the  other  part? 

•  Slower  learners  may  need  more  practice  with 
manipulative  materials  in  order  to  see  the  numbers 
for  a  set  and  its  parts.  Give  them  more  of  the  type 
of  activity  in  the  Pre-Book  Lesson. 

•  More  capable  children  may  write  the  numerals 
for  parts  of  a  set  of  7  as  shown  in  rows  A-F.  They 
may  also  write  the  numerals  for  the  parts  of  a  set 
of  6  and  of  5  in  the  same  way. 

•  All  pupils  may  do  the  following  type  of  work¬ 
sheet  exercise  for  written  practice: 

Ring  expressions  that  show  parts  of  a  set  of  7. 

5  and  2  1  and  6  3  and  4 

4  and  1  3  and  2  5  and  1 

Ring  expressions  that  show  parts  of  a  set  of  6. 

4  and  2  5  and  1  2  and  4 

2  and  2  3  and  3  3  and  2 

Ring  expressions  that  show  parts  of  a  set  of  5. 

1  and  3  3  and  2  2  and  3 

2  and  4  4  and  1  3  and  4 
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Pupil’s  Objectives 

(a)  To  review  the  numbers  for  sets  of  6  through 
9  and  the  numbers  for  their  pairs  of  parts;  (b)  to 
make  tables  of  numbers  for  parts  of  sets;  and  (c)  to 
reinforce  the  parts-total  relationship. 

New  Word 

copy 

Background 

Read  again  the  Background  section  for  Teaching 
Page  6. 

Teacher’s  Preparation 

Write  the  heading  Parts  of  a  Set  of  9  on  the 
chalkboard  high  enough  so  that  all  numbers  for 
parts  of  a  set  of  9  elements  can  be  shown  under  it. 

Pre-Book  Lesson 

•  Ask  9  children  to  stand  side  by  side  across  the 
front  of  the  classroom.  Ask  a  seated  child  to 
separate  the  children  in  front  to  show  two  parts  of 
a  set  of  9  children.  Ask  him  to  tell  the  numbers 
for  the  parts  and  then  to  show  them  under  the 
heading  on  the  board.  (Be  sure  the  child  writes 
“4  and  5”  on  the  board.  He  is  writing  an  expres¬ 
sion  for  two  parts  of  a  set,  and  not  an  expression 
for  the  operation  of  addition.) 

•  Have  another  child  repeat  the  activity  to  show 
a  different  pair  of  parts  of  the  set  of  9. 

•  Continue  the  activity  until  all  parts  of  a  set  of 
9  have  been  demonstrated  and  the  numbers  for 
them  shown  on  the  board. 

•  Use  manipulative  materials  to  review  parts  of 
a  set  of  8,  of  7,  and  of  6. 


Using  the  Text  Page 

•  If  there  are  any  reading  difficulties,  go  over 
the  directions  with  the  class  before  beginning  the 
written  work.  Review  the  word  triangle. 

•  Again  lead  the  children  to  discover  the  use 
of  compensation  when  writing  the  tables  of  num¬ 
bers  for  the  parts  of  a  set. 

•  Be  sure  the  pupils  know  what  7;  2  and  _  ?  _ 
means.  Write  Ex.  6  on  the  board  as  a  model  for 
them  to  follow. 


Individualizing  Instruction 

•  For  slower  learners,  you  may  wish  to  have  them 
use  concrete  objects  or  Ginn  Arithme-Sticks  to  find 
parts  of  sets  of  9,  8,  and  7.  Guide  the  pupils  care¬ 
fully  to  be  sure  that  they  are  doing  the  written 
work  correctly. 

•  For  more  capable  children,  duplicate  across  the 
top  of  a  page  or  write  on  the  chalkboard : 

If  □  is  one  part  of  O,  the  other  part  is  A. 


Direct  the  children  to  copy  the  above  sentence 
several  times  and  write  a  numeral  in  each  geo¬ 
metric  shape  to  make  true  sentences.  They  may 
show  numbers  for  the  parts  of  any  set  having  as 
many  as  9  members.  Each  shape  in  the  sentence 
stands  for  a  different  number.  Watch  for  the 
capable  thinker  who  discovers  that  numbers  for  a 
set  of  6  elements  and  its  parts  3  and  3  cannot  be 
expressed  in  this  kind  of  sentence  because,  in  this 
case,  the  two  parts  do  not  have  two  different 
numbers.  See  if  that  pupil  can  write  an  appro¬ 
priate  sentence  such  as, 


If  [3]  is  one  part  of  (6),  the  other  part  is  f\. 
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More  Sets  and  Their  Parts 

Sets  whose  number  is  9  or  8  or  7  [W] 

1.  The  number  for  each  set  of  triangles  is  9.  Copy 
and  finish  the  table  of  numbers  for  the  parts. 

A  A  A  A  A  A  A  A 

A  A  A  A  A  A  A 

, 

A  A  A  A  A  A 
SetD  A  AAA  AAAAA 
Set  E  AAAAA  A  AAA 
Set  F  AAAAA 


■ 


AAA 

etG  A  A  A  A  A  A  A  AA 

SetH  A  A  A  A  A  AAA  A 


a.  3?  b.  8?  c.  4?  d.  7? 


e.  6? 


1  and  8 

Ex.  3 

1  and  7 

2  and  7 

£ 

2  and  6 

3  and  ? 

3  and  5 

5 

4  and  ? 

4  and  4 

?  and  4 

5  and  3 

?  and  3 

6  and  2 

7  2 

?  and  ? 

7  and  1 

8  and  1 

when  the 
•art  is 

3.  Make  a  table  of  numbers  for  the  parts 
when  the  number  for  a  set  is  8.  Start  with 
1  and  7.  Use  the  sets  of  dots  for  help.(AnS.  above) 

4.  Which  set  of  dots  shows  two  parts  that 
have  the  same  number?  L 

5.  Draw  six  sets  of  7  dots  to  show  the  pairs 
of  parts.  Make  a  table  of  the  numbers  for  the  parts. 


Copy  and  write  what  is  missing.  Make  each  example 
tell  about  the  numbers  for  a  set  and  the  two  parts. 


6. 

7;  2  and  _?_ 

9. 

7;  3  and  _?_ 

12. 

6;  _?_  and  4 

7. 

6 

9;  3  and  _?_ 

10. 

9 

5  and  4 

13. 

8;  2  and  _?_ 

8. 

8 

4  and  4 

11. 

8;  _?_  and  3 

14. 

9;  _?_  and  7 

(seven)  7 

With  this  page,  your  pupils  will  have  reviewed  work  with  parts  which  have  the  numbers 
2-9  as  foundation  for  more  general  work  with  the  operations,  addition  and  subtraction. 


Putting  Parts  Together  for  the  Total 

Sums  at  graat  at  9/  numbar  ttnltnett  [O] 

1.  Putting  parts  together  makes  the  total  set.  Tell  the 
numbers  for  the  two  parts  and  the  total  set  in  the  picture. 

7;  2  ana  5 

*  2.  Finish  sentences  2a  and  2b. 

7 

a.  2  boys  and  5  boys  are  _?_  boys. 

b.  5  boys  and  2  boys  are  _?_  boys. 

Using  the  numbers  for  the  parts  of  the  total,  you  can 
write  a  pair  of  number  sentences,  or  adding  examples. 

2  +  5  =  ?  is  the  number  sentence  for  2a. 

5  +  2  =  ?  is  the  number  sentence  for  2b. 


3.  We  can  think ,  “2  plus  5  equals  what?”  for  2  -f  5  =  ? 
Tell  what  to  think  for  the  number  sentence  for  2b. 

“5  plus  2  equals  what?” 

4.  Will  the  number  sentences  for  2a  and  2b  both  have 

the  same  answer,  or  sum?  A  Why?  In  each  example,  the  numbers  for 

the  two  parts  are  2  and  5. 

5.  Tell  the  numbers  for  the  parts  and  the  total  set  in 
the  dot  picture.  9;  6  and  3 

a.  Tell  two  sentences  about  the  parts  and  the  total. 

b.  On  the  board,  show  the  pair  of  adding  examples 
with  their  sums.  Using  plus  and  equals,  read  each  of  the 
adding  examples  with  its  sum.  6+3  =  9  3+6=9 


8  (eight) 


When  you  know  the  numbers  for  the  parts, 
you  can  add  to  find  the  number  for  the  total. 

*  The  idea  developed  here  is  one  of  the  fundamentals  of  problem-solving 
as  taught  in  the  Mathematics  We  Need  program.  Now  pupils  begin  trans¬ 
lation  from  sets  language  to  numbers  language,  a  skill  needed  constantly 
in  problem-solving. 
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Pupil’s  Objectives 

To  review  (a)  the  idea  that  parts  of  a  group,  or 
set,  may  be  put  together,  and  that  an  adding 
example  can  show  what  is  being  done;  (b)  that  the 
order  in  which  two  numbers  are  added  does  not 
affect  the  sum;  (c)  work  with  pairs  of  addition 
examples,  or  number  sentences;  and  (d)  using  plus 
and  equals  in  reading  addition  number  sentences. 

New  Words 

plus,  sentences,  total 

Background 

On  this  page  the  child  is  introduced  to  the 
Commutative  Property  of  Addition,  though  not  by  name. 
For  any  two  addends,  we  can  change  the  order  of  adding 
without  affecting  the  sum. 

2  +  5  =  5  +  2 

Learning  about  properties  (sometimes  called  prin¬ 
ciples)  is  essential  in  developing  full  understanding 
of  a  number  system  and  its  operations. 

We  say  that  addition  is  a  binary  operation.  This 
means  that  we  operate  on  two  numbers  to  obtain 
a  unique  third  number. 

Children  must  develop  skills  in  expressing  ideas 
with  clarity  and  precision.  The  language  of  mathe¬ 
matics  is  particularly  suited  to  this  purpose.  Ex¬ 
periences  with  mathematical  sentences  should  grow 
naturally  out  of  experiences  with  arithmetic.  A 
mathematical  sentence  simply  expresses  an  idea 
(sometimes  true,  as  2  +  3  =  5;  sometimes  false, 
as  2  +  2  =  5;  and  sometimes  neither  true  nor 
false,  as  2  +  3  =  ?)  concerning  numbers.  In  the 
primary  or  middle  grades,  a  mathematical  sentence 
is  frequently  called  an  arithmetic  sentence  or  a  number 
sentence.  The  concept  will  be  used  extensively 
throughout  this  program. 

An  arithmetic  sentence  that  asks  a  question  is 
an  open  sentence  and  often  is  called  an  example. 
2  +  5  =  ?  is  an  open  sentence,  or  example;  it  is  a 
mathematical  sentence  for  which  a  number  is  un¬ 
known.  Use  the  terminology  number  sentence  as 
frequently  as  possible. 


Pre-Book  Lesson 

•  Ask  two  girls  to  stand  together  at  the  front  of 
the  room.  Ask  three  other  girls  to  stand  together 
about  five  feet  from  the  two.  Ask,  “How  many 
girls  are  in  this  set?”  (2)  “How  many  girls  are  in 
this  set?”  (3) 

•  Have  the  three  girls  join  the  two  girls.  Ask, 
“How  many  girls  are  there  in  all?” 

This  activity  is  to  let  the  class  see  the  joining  of 
two  disjoint  sets  (two  sets  which  have  no  members 
in  common)  to  form  a  new  set.  This  activity  of 
joining  sets  may  be  associated  with  addition  of 
numbers. 

•  Write  the  following  English  sentence  on  the 
chalkboard  and  have  a  member  of  the  class  read  it: 

Two  girls  and  three  girls  are  how  many  girls? 

•  Write  a  number  sentence  under  the  English 
sentence.  Explain  that  to  write  a  number  sentence, 
we  use  special  marks  that  we  have  already  learned. 
The  transition  should  look  something  like  this: 

Two  girls  and  three  girls  are  how  many  girls? 

2  girls  and  3  girls  are  _  ?  _  girls. 

2  +  3  =  ? 

As  you  progress  from  one  step  to  the  next  in  the 
transition,  have  children  read  each  sentence.  Leave 
the  sentences  on  the  board  and  refer  back  to  them 
in  the  lesson  when  the  words  plus  and  equals  are 
introduced.  Only  2  +  3  =  ?  shows  addition. 

Using  the  Text  Page 

•  Use  the  picture  to  point  out  the  two  parts  of 
the  total  set.  Stress  the  idea  that  we  can  join  two 
parts  in  either  order  to  get  the  total,  so  we  can  add 
the  numbers  for  the  two  parts  in  either  order  to 
get  the  number  for  the  total  set. 

•  Emphasize  the  use  of  the  words  plus  and  equals 
in  reading  addition  number  sentences. 

Individualizing  Instruction 

•  More  capable  children  may  write  pairs  of  number 
sentences  for  each  of  the  pairs  of  parts  studied. 

•  Have  slower  learners  turn  back  to  page  7  and 
do  again  the  written  work  in  Ex.  6-14. 
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Pupil’s  Objectives 

(a)  To  learn  the  difference  between  an  example 
and  a  fact;  (b)  to  build  an  understanding  of  the 
Commutative  Property  of  Addition  in  reviewing 
pairs  of  addition  facts;  (c)  to  learn  that  there  are 
some  addition  facts  that  do  not  have  reverses;  and 
(d)  to  learn  that  examples  for  addition  can  be 
written  in  either  horizontal  or  vertical  form. 


Teacher’s  Preparation 

Have  some  manipulative  materials  available  for 
the  Pre-Book  Lesson.  The  one-inch  squares  of 
construction  paper  will  do  very  nicely.  Each  child 
should  have  seven  of  them  and  a  full  piece  of 
construction  paper,  contrasting  in  color,  on  which 
to  place  the  squares. 

You  should  jaave  a  flannel  board  with  some  felt 
or  flannel  geometric  shapes  to  use  in  this  activity. 


Pre-Book  Lesson 

•  Have  your  flannel  board  in  a  place  where 
everyone  can  see  it.  The  child’s  piece  of  colored 
construction  paper  should  be  in  front  of  him.  Call 
this  colored  paper  a  “number  board.”  Say,  “Make 
a  picture  of  3  on  the  left  side  of  your  piece  of 
paper.  Now,  show  a  picture  of 
4  on  the  right  side  of  the  paper. 

How  many  are  on  the  left? 

How  many  are  on  the  right? 

How  many  are  there  in  all?” 

•  On  the  board,  write  the  number  sentence 
about  the  set  of  7  and  its  parts  3  and  4.  3  +  4  =  7 

•  Direct  the  children  to  turn 
their  papers  around  very  care¬ 
fully  so  the  4  will  be  on  the 
left  and  the  3  on  the  right. 

They  must  be  careful  not  to 
move  any  of  the  shapes  while  moving  the  paper. 

Have  a  child  say  the  number  sentence  about  the 
set  of  7  and  its  parts  that  the  picture  now  shows. 
Write  the  new  number  sentence  on  the  board 
under  the  previous  one. 

Ask,  “In  what  ways  are  the  two  number  sen¬ 
tences  alike?”  The  children  should  respond  with 
three  answers:  (1)  They  are  both  adding;  (2)  They 
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both  show  the  same  numbers;  and  (3)  They  both 
have  7  for  an  answer. 

Ask,  “In  what  way  are  the  two  number  sentences 
different?”  The  answers  to  this  question  begin  to 
provide  insight  into  the  generalization  about  the 
effects  of  changing  the  order  of  two  addends  and 
then  adding.  Emphasize  this  point  and  lead  chil¬ 
dren  to  make  a  statement  about  it  in  their  own 
words. 

Using  the  Text  Page 

•  Emphasize  that  we  can  use  what  we  know 
about  the  numbers  for  a  set  and  any  two  of  its 
parts  in  order  to  make  two  addition  facts. 

•  Make  sure  pupils  understand  why  they  can 
make  only  one  addition  fact  about  a  set  of  6  and 
its  parts  3  and  3.  Use  manipulative  material  as 
suggested  in  the  Pre-Book  Lesson  if  necessary. 

•  Write  the  words  Horizontal  and  Vertical  on  the 
board  and  show  a  pair  of  A.  facts  under  each. 

•  Have  children  state  in  their  own  words  the 
generalization  about  pairs  of  addition  facts. 

•  Before  doing  the  written  work,  have  pupils  tell 
for  each  example  what  is  given.  For  Ex.  8,  have 
them  say,  “A  set  of  5  things  has  the  parts  3  and  2.” 

Individualizing  Instruction 

•  For  slower  learners,  provide  expressions  such  as 

the  following:  8;  3  and  □  7;  2  and  A 

•  For  the  material  above,  have  the  more  capable 
children  write  number  sentences  using  the  form: 
_  ?  _  plus  _  ?  _  equals  _  ?  _. 

•  For  the  slower  learners,  have  groups  of  pupils 
dramatize  a  fact,  such  as  5  +  2  =  7.  Have 
children  stand  in  front  of  the  chalkboard  in  groups 
of  5  and  2  with  a  large  and  written  on  the  board 
between  the  two  groups.  Pupils  at  their  desks  can 
show  the  addition  fact.  Then  have  the  groups  of 
pupils  change  their  position  to  show  2  and  5. 
Pupils  will  then  show  the  other  fact  to  make  a  pair 
of  addition  facts." 

•  Have  all  pupils  work  with  a  partner  and  use 
their  number  board  to  show  and  say  addition  facts. 
One  pupil  may  make  the  picture  of  the  parts  and 
the  other  pupil  may  say  the  pair  of  facts. 


Discovering  Pairs  of  Addition  Facts 

Use  of  Commutative  Property ;  sums  os  great  as  9  [O] 

1.  When  the  numbers  for  a  set  and  its  parts  are  9;  5 
and  4,  we  can  show  a  pair  of  adding  examples,  or  addition 
examples,  and  their  sums.  We  can  show  the  pair  as  in  a 
or  as  in  b.  Are  the  sums  all  the  same?  yes 

a.  5  +  4  =  9  or  b.  5  4 

4+5  =  9  +4  +5 

9  9 


2.  An  addition  example  and  its  sum,  like  5  +  4=9, 
is  called  an  addition  fact.  We  read  the  addition  facts 
shown  in  la  and  in  lb  the  same  way.  Read  them. 

5  plus  4  equals  9.  4  plus  5  equals  9. 

Knowing  the  numbers  for  a  set  and  its  parts  will  help 
in  learning  addition  facts.  Finish  examples  3  through  5. 

3.  7;  4  and  3  4.  9;  3  and  6  5.  8;  6  and  2 

4  +  3  =  7?  3  +  +  =  9  6  +  3.  =  I 

3  +  4  =  7?  6  +  3_  =  9  3.  +  6  = 


6.  6;  3  and  3.  Why  is  there  only  one  addition  fact 
when  the  numbers  for  a  set  and  its  parts  are  6;  3  and  3? 

The  parts  are  the  same  size. 

7.  For  which  of  these  is  there  only  one  addition  fact? 

a.  4;  2  and  2  b.  9;  1  and  8  c.  8;  4  and  4 

a  and  c. 

Most  addition  facts  go  in  pairs. 


[w] 

Each  example  below  shows  numbers  for  a  set  and  its 
parts.  For  each  example,  show  a  pair  of  addition  facts 
as  in  a  in  example  1 ;  then  as  in  b  in  example  1. 


3+2=5  3  2  4+2=6  „  4  2  5+3=8  „  _  5  3 

8.  5;  3  and  2+-f  +-f  9.  6;  4  and  2+±.  +-ilO.  8;  5  and  3+f  +-| 

12.  8;  2  and  6  2  6  13.  7;  5  and  2  j 


2  +  3  =  5 

11.  9;  7  and  2 

7+2  =  9 
2+7=9 


7  2 

+  2_  +_7_ 

9  9 


2  +  6=8 
6+2  =  8 


+  6  +  2 
8  8 


5  +  2  =  7 
2  +  5  =  7 


2 

+.2-  +£ 
7  7 


(nine)  9 


*  Since  for  any  two  whole-number  addends,  the  sum  is  a  whole  number,  the  set  of  whole 
numbers  has  the  property  of  closure  under  addition. 

When  We  Add 

Terms  of  addition,-  *Property  of  Cloture  [O] 

1.  What  do  we  call  numbers  to  be  added?  addends 

2.  How  many  numbers  can  we  add  at  a  time?  two 

3.  What  do  we  call  the  answer?  sum 

Say  the  sums  for  the  examples  in  row  4. 

4.  3  2  1  7  4  5  6 

J_  _3  _5  _2  1  2  l 

4  5  6  9  5  7  7 

5.  In  row  4,  are  the  addends  and  the  sums  whole 
numbers?  Is  any  sum  less  than  one  of  its  addends? 

When  the  addends  are  whole  numbers,  the 
sum  is  a  whole  number  and  is  never  less  than 
any  of  its  addends. 


2  addend 
+  6  addend 
8  sum 


**  Try  These 

Addition  facts,  sums  at  great  as  9  [Wj 

Show  sums  on  folded  paper.  Your  teacher  will  show 
you  how  to  fold  the  paper.  You  may  find  □  or  a  or  _?_ 
in  place  of  ?  in  examples  3  through  11. 


a  b  c 

d 

e 

f 

g 

h 

• 

1 

j  k 

1.1  2  3 

1 

4 

5 

2 

3 

7 

1  2 

8  7  4 

7 

2 

4 

5 

6 

1 

5  3 

9  9  7 

8 

6 

9 

7 

9 

8 

6  5 

2.  4  1  5 

4 

5 

8 

3 

3 

6 

2  6 

5  1  3 

3 

1 

1 

5 

2 

2 

2  1 

9  2  8 

7 

6 

9 

8 

5 

8 

4  7 

3.  3  +  3  =  ?6 

4. 

6  plus  3 

=  ?  9 

5. 

1  +  4  equals  _?_.  5 

6.  2  plus  6  =  ?  8 

7. 

2  +  4  = 

□  6 

8. 

5  plus  2  equals  a  . 

9.  3+  1  =  ?4 

10. 

1  +  6  = 

?  7 

11. 

4  +  4  equals  □ .  8 

10  (ten) 

**  This  quick  test  will  give 

a  picture  of  your  pupils’  knowledge  of  addition  fact 

s  having  sums 

as  great  as  9.  Notice  the 

different  forms  used  for  show 

ing 

addition 

examples 

including  the 

use  of  frames. 
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Pupil’s  Objectives 

(a)  To  review  the  use  of  the  words  addend  and 
sum;  (b)  to  begin  to  use  the  generalization  that  the 
sum  of  two  whole  numbers  is  always  a  whole  num¬ 
ber  and  is  never  less  than  either  of  the  whole- 
number  addends;  and  (c)  to  learn  to  use  folded 
paper  in  writing  answers. 

New  Word 

folded 

Background 

The  Property  of  Closure  is  introduced  intuitively 
in  the  middle  grades  of  this  program.  We  say  that 
a  set  of  numbers  is  closed  under  a  particular  operation  if 
the  result  obtained  by  the  operation  on  those  numbers  is  a 
number  within  the  same  set.  For  example,  we  say  that 
the  set  of  whole  numbers  is  closed  with  respect  to 
addition  because  the  sum  of  any  two  whole  num¬ 
bers  is  always  a  whole  number.  This  set  of  numbers 
is  not  closed  with  respect  to  subtraction  because, 
under  certain  circumstances,  the  answer  will  not 
be  a  whole  number  (for  example,  3  —  5  =  ~2 ) . 


Teacher’s  Preparation 

Folded-paper  exercises  are  recommended  fre¬ 
quently  throughout  this  book.  Most  folded-paper 
exercises  will  require  only  one-half  sheet  of  paper. 
Have  paper  ready  for  the  folded-paper  practice  at 
the  bottom  of  page  10. 

The  two  forms  of  folded-paper  practice  are 
described  and  illustrated  below: 


Horizontal 

First,  lay  the  top  of 
the  paper  under  the  ex¬ 
amples  in  row  1.  Show 
the  number  of  the  row 
and  then  the  answers. 

Then,  fold  this  row  of 
answers  under.  Show 
the  number  of  the  next 
row  and  then  the  an¬ 
swers,  and  so  on  (see  the 
diagram) . 


1.  2  1  3 

+  1  +1  +2 


2.  3  1  4 

+  4  +5  +2 


Vertical 


First  lay  the  left  edge 
of  the  paper  so  that  only 
the  left  column  of  exam¬ 
ples  can  be  seen.  Show 
the  example  numbers 
and  the  answers.  Then 
fold  this  column  of  an¬ 
swers  under  (vertically) 
and  proceed  in  similar 
manner  for  the  second 
column  and  so  on  (see  the  diagram) . 


Pre-Book  Lesson 

•  Review  the  difference  between  the  set  of  whole 
numbers  and  the  set  of  counting  numbers. 

•  Review  adding  numbers  for  parts  of  a  set  to 
find  the  number  for  the  total  set.  Lead  the  children 
to  discover  that  the  number  for  the  total  is  never 
less  than  the  number  for  any  of  its  parts. 

•  Direct  the  discussion  to  see  whether  the  pupils 
can  state  the  generalization  in  their  own  words. 


Using  the  Text  Page 

•  Write  the  words  addend  and  sum  on  the  board. 
Refer  to  them  while  discussing  the  oral  exercises. 

•  Demonstrate  and  explain  the  methods  of  fold¬ 
ing  paper  for  use  in  writing  answers  only. 

Individualizing  Instruction 

•  Use  Show  the  Answer  practice  (see  Teaching 
Page  1)  with  all  pupils.  Show  on  flash  cards  or 
write  on  the  board  such  expressions  as  7 ;  2  and  □ . 
Have  each  child  select  the  correct  numeral  card 
from  his  set  and  hold  it  up  when  requested  to. 

•  Have  slower  learners  make  dot  pictures  and 
study  cards  (about  2"  by  A"  in 
size)  for  use  with  facts  they  do 
not  know.  For  practice,  have 
the  children  work  alone  or 
with  a  partner. 

•  The  more  capable  children 
may  employ  classroom  situations  and  write  prob¬ 
lems  for  Ex.  3-11  at  the  bottom  of  page  10. 


2 

•  • 

+  7 

•  • 

•  •  • 

•  • 

front  back 


Teacher’s  Page  10 


Teaching  Page  1 1 


Pupil’s  Objectives 

(a)  To  review  cents  and  use  of  the  symbol  f; 
(b)  to  work  with  addition  problems  using  what  is 
known  about  parts  of  a  set  to  find  the  number  for 
the  total  set;  and  (c)  to  use  known  addition  facts 
in  the  solving  of  the  problems. 

New  Word 

pencil 

Background 

In  its  social  application,  a  number  is  usually 
associated  with  a  set  of  objects  or  a  set  of  measure¬ 
ment  units.  When  we  perform  a  mathematical 
operation  it  is  the  numbers  upon  which  we  operate 
and  not  the  objects  with  which  the  numbers  are 
associated.  Therefore,  when  writing  the  work  asso¬ 
ciated  with  any  social  problem,  we  write  only  the 
numerals  and  the  operation  sign  to  show  that  the 
operation  is  on  numbers.  After  the  answer  has 
been  obtained,  we  rewrite  the  answer  with  its 
appropriate  label  (oranges,  blocks,  and  so  on). 
An  exception  is  made  at  the  earlier  grade  levels 
when  a  problem  shows  money  numbers  since  some 
of  the  work  involves  dollars  and  cents  prior  to 
studying  operations  with  decimal-fraction  numbers. 
We  write  the  £  sign  with  the  numerals  and  perform 
the  mathematical  operation.  The  answer  does  not 
need  to  be  rewritten  with  the  label,  but  should 
show  the  £  sign. 

Teacher’s  Preparation 

Provide  materials  of  the  type  referred  to  in  the 
problems  on  page  11.  Perhaps  you  will  want  to 
provide  some  toy  or  real  money  to  use  in  connection 
with  the  money  problems. 

Pre-Book  Lesson 

•  Review  the  values  of  dime,  nickel,  and  cent. 

•  Review  the  symbol  f.. 


•  Refer  to  any  store  situation  in  which  the 
children  will  be  familiar  with  the  spending  of  small 
amounts  of  money. 

Using  the  Text  Page 

•  As  each  problem  is  read,  ask  questions  about 
the  parts  of  a  set  mentioned  in  the  problem.  Con¬ 
tinue  to  emphasize  the  parts-total  relationship: 
When  you  know  the  numbers  for  the  parts ,  you  can  add 
those  numbers  to  find  the  number  for  the  total.  Then  ask 
questions  that  seek  answers  to  why  we  add  in  each 
problem  to  find  the  answer. 

•  Emphasize  that  a  problem  can  be  stated  in 
many  different  ways.  Challenge  the  children,  when 
making  their  own  problems,  to  state  a  problem  in 
as  many  different  ways  as  possible.  Then  have 
them  write  the  work  on  the  chalkboard  for  each 
problem  in  the  two  ways  shown  for  problem  6. 
Be  sure  to  use  the  terms  addend  and  sum  in  the 
discussions. 

•  The  ways  of  writing  the  work  for  problem  6 
at  the  bottom  of  the  page  illustrate  the  point  men¬ 
tioned  in  the  Background  section — that  only  the 
numerals  are  written  when  performing  the  opera¬ 
tion.  Then,  the  answer  is  rewritten  with  its  label. 
Problems  1,  2,  7,  and  9  on  this  page  are  exceptions 
because  the  numerals  are  written  with  <ji  signs. 

Individualizing  Instruction 

•  Give  all  pupils  more  work  in  making  addition 
problems. 

•  The  slower  learners  may  need  more  work  with 
materials.  Provide  each  child  with  some  blocks, 
discs,  paper  squares,  and  so  on  to  use  while  they 
are  working  the  problems. 

•  The  more  capable  children  may  write  problems 
about 

5  boys  and  4  boys  4 and  3 $ 

2  books  and  3  books  2  pictures  and  6  pictures 

3  chairs  and  5  chairs  3  toys  and  1  toy 
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*  Pupil  responses  will  give  you  insight  into  their  real 
understanding  of  when  to  use  addition. 


Addition  for  Problems 

Telling  why  add;  making  A.  problems  [O] 

1.  Tom  has  50  in  one  pocket  and  20  in 
another  pocket.  How  much  money  has  he 
in  both  pockets?  7? 

a.  What  are  the  parts  in  this  problem?5*and2* 

b.  Why  would  you  add  5  and  2?  To  find  the 

number  for  the 
tota  I 

*  Tell  the  parts  and  why  you  would  add  in 
each  of  problems  2  through  5. 

2.  One  red  pencil  costs  40  and  one  yellow 
pencil  costs  30.  How  much  do  the  two  pencils  cost  work  for  Problems 

.  ..  4,  5,  7,  8  and  9 

together?  H  and  3?  See  1.  b. 


# 

x  "aii 

llP 

1  nickel 

2  cents 

50 

20 

0  stands  for  cents 

3.  Ann  read  3  stories  in  one  book  and  5  stories  in 
another  book.  How  many  stories  did  she  read  in  all? 

3  stories  5  stories  See  1.  b. 

4.  Six  long  balloons  and  3  round  balloons  make  a  s. 
group  of  how  many  balloons? 

6  balloons  3  balloons  See  l.b. 

5.  Jim  put  2  blocks  on  a  pile  of  5  other  blocks.  How  7. 
many  blocks  were  in  the  pile  then? 

2  blocks  5  blocks  See  1.  b.  8- 

Make  your  own  addition  problems  about  these  things. 
See  how  many  ways  you  can  say  each  problem. 

6.  3  horses  and  4  horses  7.  a  40  toy  and  a  50  toy 


6+3=9 
9  balloons 
6 

+  3 
9 

9  balloons 

2+5  =  7  2 

7  blocks  +  5 

~~T 

7  blocks 

4<f  +  5$  =  94  44 

+  5<f 
94 


7+2=9  7 

9  dogs  +  ^ 

9 

9  dogs 

64  +  24  =  84  64 

+  24 


8.  7  dogs  and  2  dogs  9.  a  60  candy  and  a  20  candy 
We  can  write  the  work  for  problem  6  as  in  a  or  as  in  b 

2.  44  +  34  =  74  44  3.  3  +  5  =  8  3 

at  the  right.  +_*i  8  stories  ±± 

°  74  8 

8  stories 

On  the  board  write  the  work  for  problems  2  through 
5  and  for  problems  7  through  9  in  the  two  ways  shown 
for  problem  6. 


a.  3  +  4  =  7 
**  7  horses 

b.  3 

+  4 
7 

**7  horses 
(eleven)  11 


**Have  pupils  establish  the  habit  of  rewriting  the  answer  with 
the  correct  label  after  doing  the  work  with  numerals. 


Taking  Away  One  Part  of  a  Total 

Sums  as  great  at  9  [O] 

1.  Six  pigs  were  in  a  pen  (box  A).  Two 
of  them  got  away  (box  B).  How  many  pigs 
were  left  in  the  pen?  4 

The  total  set  was  _?*  pigs.  The  part  you 
know  is  _?  3  pigs.  To  find  the  other  part,  the 
part  left,  you  can  take  away  the  part  you  know. 

2.  Read  the  sentence  about  the  pigs: 

6  pigs  take  away  2  pigs  is  _?_4  pigs. 

3.  You  can  write  a  subtracting  example  in  the  two 
ways  shown  at  the  right.  a.  6  -  2  =  ?  b.  6 
What  sign  is  used  to  show  -2 

4.  Read  both  subtracting  examples  3a  and 
3b  the  same  way  and  say  their  answers.  Use 
minus  and  equals.  6  minus  2  equals  4. 

5.  Nine  birds  were  on  a  fence  (box  C). 
Some  flew  away.  Three  birds  are  left  (box  D). 
How  many  birds  are  gone?  6 

a.  The  number  for  the  total  is  3?_,  and 
for  the  part  you  know  is  _?3. 

b.  Subtract  to  find  the  number  for  the 
other  part,  the  part  gone.  9  -  3  =  ?  6 


minus  t 


?  - 


When  you  know  the  numbers  for  the  total 
and  one  part,  you  can  subtract  to  find  the 
number  for  the  other  part. 

12  (twelve) 

The  idea  developed  here  is  the  second  of  the  fundamentals  of  problem-solving  taught  in 
the  Mathematics  We  Need  program.  Pupils  continue  to  translate  from  sets  language  to 
numbers  language-now  for  the  separation  of  a  subset  and  the  use  of  subtraction. 
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Pupil’s  Objectives 

(a)  To  review  the  idea  that  a  group,  or  set,  of 
things  may  be  separated  and  that  a  subtraction 
example  can  show  what  is  being  done;  (b)  to 
review  that  a  subtraction  example  can  be  written 
in  both  horizontal  and  vertical  form;  (c)  to  begin 
to  use  minus  and  equals  when  reading  subtraction 
examples,  or  number  sentences;  and  (d)  to  use 
what  is  known  about  the  numbers  for  the  total  set 
and  one  of  its  parts  in  solving  subtraction  problems. 

New  Words 

(page  12)  minus  (page  13)  between,  path 

Background 

Two  uses  for  subtraction  rather  than  the  mastery 
of  subtraction  facts  are  to  be  emphasized  on  these 
pages.  The  how-many-left  idea  should  not  be  too 
difficult  because  it  occurs  so  frequently  in  the 
child’s  daily  life.  The  number-gone  idea  is  somewhat 
more  sophisticated.  In  this  use  for  subtraction,  the 
number  of  items  visible  or  identified  is  the  part 
left.  The  number  gone  is  the  part  to  be  found. 

The  need  for  the  subtraction  operation  may 
occur  in  life  in  a  great  variety  of  language  situa¬ 
tions.  Your  pupils  must  be  able  to  translate  these 
various  language  patterns  into  their  appropriate 
mathematical  models. 

The  use  of  the  Commutative  Property  of  Addi¬ 
tion  was  introduced  in  connection  with  page  8. 
We  are  still  dealing  with  the  set  of  whole  numbers, 
but  now  we  are  performing  a  different  operation. 
It  is  very  important  to  examine  this  property  in 
terms  of  each  operation  that  we  use.  Pupils  will 
discover  that  changing  the  order  when  writing 
numerals  for  a  subtraction  example  will  change 
the  answer;  whereas,  the  result  did  not  change  in 
addition.  Therefore,  they  will  see  that  the  Com¬ 
mutative  Property  does  not  hold  for  subtraction. 

Subtraction  is  a  binary  operation  because  we  operate 
on  two  numbers  to  obtain  a  unique  third  number. 

Teacher’s  Preparation 

Have  available  a  variety  of  materials  to  use  in 
manipulating  and  in  dramatizing  the  two  ideas 


presented  in  this  lesson.  The  suggestions  in  the 
Pre-Book  Lesson  should  be  a  help  in  deciding  what 
materials  to  prepare. 

Pre-Book  Lesson 

•  Have  all  children  manipulate  objects  to  ex¬ 
perience  taking  away  part  of  a  set  in  order  to  see 
what  is  left. 

•  To  create  further  interest,  dramatize  a  variety 
of  ways  in  which  a  part  is  left.  Do  not  let  the 
children  lose  sight  of  the  fact  that  if  they  know  the 
numbers  for  the  original  set  and  the  part  that  has 
been  taken  away,  they  subtract  to  find  the  number 
for  the  part  left.  Allow  a  specified  number  of 
books  to  be  moved  to  another  place,  balls  to  roll 
away,  pennies  to  get  lost,  children  to  leave  a  group 
to  get  a  drink,  and  so  on.  The  purpose  is  to 
discover  that  the  original  set  of  objects  has  dimin¬ 
ished.  Only  a  part  of  the  original  total  is  left. 
Emphasize  that  we  can  subtract  to  find  the  number 
for  the  part  left. 

•  For  the  how-many-gone  experience,  ask  7 
children  to  stand  at  the  front  of  the  room.  Make 
certain  that  all  children  count  the  number  of  mem¬ 
bers  in  the  total  set.  Ask  the  children  at  their  seats 
to  close  their  eyes  while  part  of  the  group  of  7 
leave  the  room.  Then,  ask  the  class  to  open  their 
eyes  and  tell  how  many  are  gone.  Ask,  “How  can 
you  find  how  many  are  gone,  if  you  know  the 
numbers  for  the  total  and  the  part  left?” 

•  Repeat  the  how-many-gone  activity  with  a 
variety  of  materials.  Each  time  ask  the  children  to 
close  their  eyes  while  part  of  the  original  set  is 
removed.  Emphasize  that  we  can  subtract  to  find 
the  number  for  the  part  gone. 

•  Emphasize  these  two  subtraction  ideas  thor¬ 
oughly  before  proceeding  to  the  book  lesson.  Be 
sure  pupils  know  the  terminology  “minus  sign.” 

•  Have  pupils  state  in  their  own  words  the  gener¬ 
alization  that  appears  at  the  bottom  of  text  page  12. 

Using  the  Text  Pages 

•  As  exercises  1  and  2  are  read  and  discussed, 
guide  the  questioning  so  that  the  children  know 
that  these  are  how-many-left  situations. 
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Be  sure  to  emphasize  the  parts-total  relationship: 
When  we  know  the  numbers  for  the  total  and  one  part,  we 
can  subtract  to  find  the  number  for  the  other  part. 

•  After  reading  Ex.  3,  write  the  two  examples. 
Stress  that  the  number  for  the  total  is  shown  on  the 
left  in  the  horizontal  example  and  at  the  top  in  the 
vertical  example.  Discuss  that  there  are  many 
words  we  can  use  for  the  sign  meaning  subtract 
but  we  should  begin  to  use  “minus”  now. 

•  As  problem  10  is  read  and  discussed,  guide  the 
questioning  so  that  the  class  realizes  that  this  is  a 
how-many-gone  situation.  We  continue  to  use 
what  we  know  about  the  numbers  for  the  total  and 
one  part  to  solve  this  type  of  problem. 

•  For  problems  6-14  make  sure  that  pupils  can 
identify  the  numbers  for  the  total  and  one  part. 
For  each  problem  ask,  “How  can  we  find  the 
number  for  the  other  part  of  the  total?” 


•  Finally,  pupils  are  to  write  on  the  chalkboard 
in  two  ways  the  subtracting  example  to  be  used 
for  finding  the  number  for  the  other  part  in 
each  problem.  Tell  pupils  that  we  subtract  with 
numerals  having  the  £  sign  just  as  with  other 
numerals. 

Individualizing  Instruction 

•  For  the  slower  learners,  more  practice  may  be 
necessary  with  numbers  for  totals  and  their  parts. 
They  may  turn  to  page  7  and  do  Ex.  6-14  again. 

•  Have  the  average  and  more  capable  children  read 
again  each  of  problems  6-14  and  write  on  paper 
the  kind  of  subtraction  question  it  asks.  They  may 
use  HML  to  mean  how-many-left  and  HMG  to  mean 
how -many -gone. 

•  All  pupils  may  dramatize  or  use  pictures  to 
show  problems  6-14. 


NOTES 
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*  All  problems  involving  finding  the  other  part  can  be  associated  with 
subtraction.  On  this  page,  the  “other  part”  is  the  “number  of  things 
left”  or  the  “number  of  things  gone.” 

Finding  how  many  Infi  or  how  many  gonn 

For  each  of  problems  6  through  14,  tell  the  numbers 
for  the  total  and  the  part  you  know. 

6.  There  were  5  cars  on  a  road.  Three  of  them 
turned  off  the  road.  How  many  cars  were  left  on  the  road? 

tota  I  5;  part  3 

7.  Tom  had  9tf.  Now  he  has  only  4tf.  How  many 

cents  did  he  spend?  total  9;  part  4 

8.  Sam  had  7  puppies.  He  gave  away  4  of  them. 
How  many  of  the  puppies  did  he  keep  ?  total  7;  part  4 

9.  Mary  had  6  doll  shoes.  She  lost  3  of  them.  How 
many  doll  shoes  has  she  now?  total  6;  part  3 

10.  Nine  children  were  playing  by  the  water.  After 
some  went  home,  6  were  left.  How  many  went  home? 

total  9;  part  6 

11.  Sue  counted  8  dogs  on  the  path  between  her  house 
and  Ann’s.  When  she  looked  again,  there  were  only  6 
dogs  on  the  path  between  the  two  houses.  How  many 
dogs  had  gone?  total  s;  part  6 

12.  There  were  7  pencils  on  the  table.  Two  of  them 
rolled  off.  How  many  pencils  were  then  on  the  table? 

total  7;  part  2 

13.  The  first  day  of  October,  Linda  bought  a  book  of 
8  bus  tickets.  At  the  end  of  October,  she  had  3  tickets 
left.  How  many  bus  tickets  did  she  use?  total  s;  part  3 

14.  Mike  ate  2  of  his  9  candy  turkeys.  Then  how  many 
candy  turkeys  did  he  have  left?  total  9;  part  2 

*For  each  of  problems  6  through  14  write  on  the  board 
the  subtracting  example  for  finding  the  number  for  the 


other  part.  Write  it  two  ways  as  in  example  3. 

6  5-3  =  2  7.  g<f-  4$=  5$  9.  6-3  =  3  10.  9-6-3  12.  7-2-5  13.  8 

8.  7-4  =  3  U.  8-6  =  2  14.  9-2  =  7 


' 

-3  =  5 

(thirteen) 
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Discovering  Pairs  of  Subtraction  Facts 

Sums  as  great  at  9  [O] 

1.  What  is  the  number  for  the  total  set  of  airplanes?  i 

a.  Cover  the  4-part.  What  is  the  number  for  the 
other  part?  7  —  4  =  ?  3 

b.  Cover  the  3-part.  What  is  the  number  for  the 
other  part?  7  -  3  =  ?  4 

8 

2.  For  the  dots,  the  number  for  the  total  set  is  _?_. 

5 

a.  Cover  the  3-part.  8  -  3  =  ? 

3 

b.  Cover  the  5-part.  8  -  5  =  ? 
You  have  found  a  pair  of  subtraction  facts. 


3.  Which  of  these  facts  has  no  other  subtraction  fact 

6-3=3  4-2=2  8  -  4  =  4 

to  go  with  it  to  make  a  pair?  a  why  is  this  so?  v 

The  parts  are  the  same  size. 

6-3=3  4-2=2  6-4=2  8-4=4 

Knowing  the  numbers  for  a  set  and  its  parts  will  help 
in  learning  subtraction  facts.  Try  examples  4  through  6. 

4.  6;  2  and  4  5.  8;  1  and  7  6.  9;  2  and  7 

6-2=4  8  -  1  =  5  9  9 

6-4=?  8-7=5  -2-7 

•  • 

7  2 

Most  subtraction  facts  go  in  pairs. 


[W] 


Show  pairs  of  subtraction  facts  two  ways.  For  9;  3 
and  6,  show  the  pair  of  facts  as  in  the  box. 


7. 

10. 

9; 

3  and  6 

8. 

8; 

6  and  2 

9. 

9; 

4  and  5 

7; 

4  and  3 

11. 

7; 

6  and  1 

12. 

7; 

2  and  5 

13. 

9; 

7  and  2 

14. 

6; 

4  and  2 

15. 

6; 

5  and  1 

14  (fourteen) 
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Pupil’s  Objectives 

To  review  (a)  the  idea  that  by  separating  a  set 
of  things,  you  can  find  a  pair  of  S.  facts;  (b)  the 
relationship  between  the  two  S.  facts  in  a  pair  (for 
example,  between  6  —  4  =  2  and  6  —  2  =  4); 
(c)  showing  subtraction  facts  in  number  sentences; 
and  (d)  the  S.  facts  with  sums  of  9  or  less. 

Teacher’s  Preparation 

Have  available  some  manipulative  materials  for 
the  Pre-Book  Lesson.  The  paper  squares  and  the 
piece  of  construction  paper  (“number  board”)  used 
in  connection  with  pages  6  and  9  would  be  very 
useful.  A  flannel  board  should  be  used  for  illus¬ 
trations  for  the  children  to  follow. 

Pre-Book  Lesson 

•  Have  the  children  demonstrate  subtraction 
situations  with  objects.  For  example,  a  child  could 
start  with  a  set  of  eight  books  and  take  away  three 
of  them.  After  the  child  has  demonstrated  and 
stated  the  fact,  write  the  following  sentence  on  the 
board:  Eight  minus  three  equals  five.  To  strengthen 
understanding  of  a  number  sentence,  have  the 
children  write  the  same  sentence  using  numerals 
and  signs  of  operation. 

Eight  minus  three  equals  five. 
8-3=5 

Discuss  the  difference  between  the  two  sentences 
written  on  the  board.  In  one,  words  have  been 
used  to  write  the  sentence,  while  in  the  other, 
numerals  and  signs  have  been  used. 

•  Have  the  children  manipulate  the  squares  on 
the  construction  paper  to  discover  pairs  of  sub¬ 
traction  facts.  Have  them  place  7  squares  on  the 
paper.  Direct  them  to  cover  or  remove  4  of  the 
squares  and  note  the  number  of  squares  left;  then 
cover  or  remove  3  and  note  the  number  left.  On 
the  board  write  the  subtraction  number  sentences 


(facts)  to  accompany  this  manipulation  and  dis¬ 
cussion:  7—4  =  3  7  —  3  =  4 

Ask  such  questions  as 

How  are  the  two  sentences  alike? 

How  are  the  two  sentences  different? 

In  each  sentence,  where  is  the  number  for  the  total 
shown? 

Where  are  the  numbers  for  the  parts  shown? 

Answers  to  these  kinds  of  questions  lead  to  further 
understanding  of  the  parts-total  relationship. 

•  Use  demonstrations  and  manipulations  until 
the  children  can  express  the  idea  that  subtraction 
facts  go  in  pairs.  Allow  pupils  to  put  dots  or  X’s, 
on  the  board  to  represent  the  sets  being  studied. 

Using  the  Text  Page 

•  Use  the  oral  exercises  to  reinforce  the  impor¬ 
tant  concepts  developed  in  the  Pre-Book  Lesson. 

•  Before  the  written  work  is  assigned,  show  on 
the  board  the  horizontal  and  vertical  ways  of 
writing  subtraction  examples. 

Individualizing  Instruction 

•  Write  the  following  on  the  board: 

_  ?  _  minus  _  ?  _  equals  _  ?  _. 

Ask  the  average  and  more  capable  children  to  write,  in 
this  form,  sentences  using  numbers  they  know  for 
sets  and  their  parts. 

•  For  each  of  Ex.  7-15,  slower  learners  may  make 
dot  pictures  for  the  parts  and  show  the  pair  of  S. 
facts  for  the  picture. 

•  Have  more  capable  children  change  Ex.  7  so  it 
will  be  true  for  teen  numbers  by  making  9  into  19 
and  3  into  13  or  6  into  16  this  way: 

19;  13  and  6  19;  3  and  16 

In  the  same  way  they  may  rewrite  Ex.  8-15. 

•  Have  more  capable  children  show  all  possible 
pairs  of  S.  facts  for  taking  away  from  6,  7,  8,  and  9. 
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Pupil’s  Objectives 

(a)  To  develop  fuller  understanding  of  the  rela¬ 
tionship  between  addition  and  subtraction  facts; 
(b)  to  learn  that  subtracting  a  number  can  undo 
adding  that  number;  and  (c)  to  give  further  mas¬ 
tery  of  the  use  of  addend  and  sum  in  both  addition 
and  subtraction  facts. 

New  Words 

study ,  undo 

Background 

The  inverse  relationship  between  addition  and 
subtraction  is  an  important  concept  made  use  of  at 
many  different  levels  in  mathematics.  At  this  par¬ 
ticular  time  it  is  sufficient  to  know  that  sums  and 
addends  are  used  in  both  addition  and  subtraction. 
Soon  we  will  begin  to  use  addition  to  check  the 
result  of  a  subtraction  operation.  Note,  too,  that 
this  inverse  relationship  enables  us  to  confine  tech¬ 
nical  terminology  for  addition  and  subtraction  to 
sum  and  addend  and  thus  avoid  use  of  the  terms 
minuend ,  subtrahend ,  and  remainder. 

Teacher’s  Preparation 

Materials  should  be  made  available  for  showing 
the  total  7  and  its  parts.  Domino  cards  as  illus¬ 
trated  below  would  be  very  useful. 


o 

o 

o 

o 

0 

o 

o 

o 

o 

o 

o 

o 

o 

o 

Pre-Book  Lesson 

•  Have  a  set  of  3  children  stand  together  in 


front  of  the  class.  Have  another  set  of  4  children 
stand  together  nearby.  Have  the  two  sets  join 
together  to  form  a  set  of  7.  In  directing  4  children 
to  leave  the  set,  point  out  to  the  class  the  “undoing” 
of  the  joining  together  that  occurred  at  first. 

•  Use  the  children  to  show  some  more  “joining” 
and  “undoing”  of  parts  and  their  total. 

•  Use  the  domino  cards  to  see  all  of  the  addition 
and  subtraction  relationships  for  a  set  of  7  and  its 
parts. 

Using  the  Text  Page 

•  As  the  facts  in  box  A  are  examined,  continue  the 
discussion  about  subtracting  a  number  undoing  the 
adding  of  that  number. 

After  studying  box  B,  go  back  to  box  A  and 
identify  the  addends  and  sum  in  each  example  in 
rows  a-d. 

•  Use  this  lesson  to  build  up  the  use  of  addends 
and  sum  in  connection  with  both  addition  and 
subtraction  facts. 

Individualizing  Instruction 

•  Have  the  more  capable  children  show  another 
fact  to  make  a  pair  for  each  fact  shown  in  rows 
7-8.  For  example,  the  fact  to  go  with  Ex.  7a  to 
make  a  pair  would  be  3  +  5  =  8. 

•  For  each  example  in  row  7  slower  learners  should 
make  a  dot  picture  to  show  the  parts  of  the  total. 
Then  they  may  show  the  pair  of  facts  for  the  dot 
picture. 

•  The  more  capable  children  should  show  the  fact 
for  undoing  each  of  the  additions  and  subtractions 
in  rows  7-8.  For  example,  the  fact  for  undoing 
Ex.  7a  would  be  8  —  3  =  5;  for  Ex.  7b,  the  fact 
would  be  4  +  5  =  9. 
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*  The  use  of  the  terms  addend  and  sum  will  help  pupils  to  understand  the  important  idea  of 
inverses— that  adding  an  addend  can  be  undone  by  subtracting  that  addend. 


Can  a  Subtraction  Undo  an  Addition? 


Did  you  ever  stop  to  think  that 
subtracting  a  number  can  undo  adding 
that  number? 

1.  Study  the  work  in  box  A.  Tell 
how  each  subtraction  can  undo  the 
addition  shown  in  the  same  row. 

Now  study  the  work  in  box  B. 


Inverses;  addends-svm  relationship  [O] 


A 

Addition 

Subtraction 

|  a.  1  +  2  =  3 

3-2=1 

b.  4  +  2  =  6 

6-2  =  4 

c.  3  +  5  =  8 

8-5  =  3 

d.  5  +  4  =  9 

9-4=5 

B 


addend  addend  sum  sum  addend  addend 


As  you  answer  examples  2  through  6,  think  that 
subtracting  a  number  can  undo  adding  that  number. 

sum 

2.  When  we  add  two  numbers,  we  get  a  _?_. 


3.  When  we  subtract,  we  can  say  that  the  number  we 
subtract  from  is  the  J_. 

addends 

4.  The  numbers  we  add  are  called  _?_. 


5.  When  we  subtract,  we  can  say  that  the  number  we 

addend 

subtract  is  an  _?_. 

addend 

6.  When  we  subtract,  the  answer  is  an  _?_. 


For  each  number  sentence  below,  tell  the  sum. 


7. 


8. 


a 


8 


5  +  3  =  8 
2  +  3=5 


b 


9-5  =  4 
5-4=1 


c 


6 


6-4  =  2 
2  +  7  =  9 


d 

7 

3  +  4=7 
9-3  =  6 


For  each  number  sentence,  tell  the  two  addends. 

7.  5  and  3  5  and  4  4  and  2  3  and  4  2  and  6 

8.  2  and  3  4  and  1  2  and  7  3  and  6  3  and  4 
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8  sum 
-  2  addend 
6  addend 


When  We  Subtract 

Addends-sum  relationship  [O] 

1.  What  do  we  call  the  number  we  subtract  from?  SUm 

2.  What  do  we  call  the  number  we  subtract?  addend 

3.  When  we  subtract,  how  many  numbers  do  we  use?  2 

4.  What  is  the  answer  called  in  subtraction?  addend 


What  is  the  other  addend  for  each  example  below? 

5.  7845697 

A  1  1  A  1  1  1 

1  7  2  2  1  8  4 

6.  In  row  5,  are  the  answers  whole  numbers? vis  the 
answer  ever  greater  than  the  sum?  n0 

When  we  subtract  from  a  whole-number 
sum  and  the  answer  is  a  whole  number,  that 
answer  is  never  greater  than  the  sum. 


*Try  These 

Subtraction  facts,  sums  as  great  as  9  [W] 

For  each  example,  what  is  the  other  addend?  Show 
the  other  addends  on  folded  paper.  Sometimes  you  will 
find  □  or  a  or  _?_  in  place  of  ?. 


a 

b 

c 

d 

e 

f 

g 

h 

• 

i 

• 

J 

k 

1. 

7 

4 

6 

7 

8 

6 

8 

9 

5 

9 

8 

3 

2 

4 

2 

6 

2 

3 

8 

2 

6 

5 

4 

2 

2 

5 

2 

4 

5 

i 

3 

3 

3 

2. 

8 

3 

4 

7 

5 

9 

7 

8 

9 

7 

9 

1 

2 

3 

4 

1 

2 

5 

4 

5 

1 

4 

7 

i 

i 

3 

4 

7 

2 

4 

4 

6 

5 

3. 

8  less  7  =  ?  i 

4. 

9  - 

3  =  ? 

6 

5. 

9  - 

1  equals 

_?_.  2 

3 

6 

6. 

3  subtracted  from  6 

=  □. 

7. 

8  minus  2  — 

A. 

16 

(sixteen) 

*  This  quick  test  will  give  a  picture  of  your  pupils’  knowledge  of  subtraction  facts  having  sums 
as  great  as  9.  Notice  the  several  ways  of  showing  subtraction  examples,  including  frames. 
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Pupil’s  Objectives 

(a)  To  review  the  relationship  between  a  sum 
and  its  addends;  (b)  to  review  the  use  of  the  terms 
sum  and  addends ;  and  (c)  to  begin  to  generalize  that, 
in  subtracting  a  whole-number  addend  from  a 
whole-number  sum,  the  unknown  addend  will 
never  be  greater  than  the  sum. 

Background 

Mathematically  it  is  incorrect  to  state  that  it  is 
impossible  to  subtract  a  greater  number  from  a 
lesser  one  so  this  idea  is  avoided  in  this  program. 
Instead,  in  the  third  grade,  we  stress  that  when 
subtracting  with  whole  numbers,  the  addend  sub¬ 
tracted  must  not  be  greater  than  the  sum.  If  a 
known  addend  is  greater  than  the  sum,  the  answer 
is  a  negative  number  and  pupils  at  this  point  have 
not  studied  the  set  of  numbers  that  includes 
negatives. 

Teacher’s  Preparation 

•  Have  a  class  number  chart  available  for  the 
Pre-Book  Lesson.  If  you  have  not  prepared  for  the 
class  a  large  number  chart  like  the  one  on  page  2, 
be  prepared  to  refer  to  page  2  during  the  Pre-Book 
Lesson. 

•  Have  paper  available  for  the  folded-paper 
practice  at  the  bottom  of  the  page. 

Pre-Book  Lesson 

•  Have  different  children  count  objects  in  sets 
of  items  in  the  room.  Elicit  the  information  from 
the  class  that  counting  numbers  were  used  in 
counting  these  objects.  Discuss  how  the  sets  of 
counting  numbers  and  whole  numbers  differ. 

•  Use  the  class  number  chart  to  identify  0,  the 


numeral  for  the  number  that  is  not  a  member  of 
the  set  of  counting  numbers.  Perhaps  a  child  will 
generalize  that  all  counting  numbers  are  whole 
numbers  but  not  all  whole  numbers  are  counting 
numbers. 

•  Use  objects  in  the  room  to  demonstrate  sub¬ 
traction.  Have  the  class  identify  the  number  for  a 
set  of  books.  Then  have  them  tell  the  number  for 
the  part  that  is  removed  and  the  number  for  the 
part  that  is  left.  In  repeating  this  type  of  activity 
give  practice  in  using  as  many  different  words 
associated  with  subtraction  as  possible — less ,  minus, 
and  subtracted  from. 

Using  the  Text  Page 

•  Guide  the  children  to  state  in  their  own  words 
the  generalization  in  the  middle  of  the  page. 

•  Review  the  directions  for  folding  paper  de¬ 
scribed  on  Teaching  Page  10.  Encourage  the  chil¬ 
dren  to  write  the  answers  to  each  row  of  examples 
as  quickly  as  possible.  However,  do  not  stress 
speed  at  the  expense  of  understanding  and  accu¬ 
racy. 

Individualizing  Instruction 

•  The  slower  learners  may  check  their  answers  to 
the  written  work  by  drawing  dot  pictures  for  each 
example. 

•  The  more  capable  children  may  write  a  problem 
for  each  of  examples  3-7  at  the  foot  of  the  page. 

•  Let  pupils  who  had  dif¬ 
ficulty  with  any  example 
make  a  study  card  (about 
2"  by  4")  for  the  fact.  He 
may  use  the  cards  to  study 
the  facts. 


7 

7 

-3 

-3 

4 

front  back 
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Pupil’s  Objectives 

(a)  To  review  using  numbers  for  the  total  and 
one  of  its  parts  in  problems  requiring  subtraction; 
(b)  to  review  the  how-many-left  and  the  how- 
many-gone  ideas  in  problems  requiring  subtrac¬ 
tion;  (c)  to  have  practice  in  making  problems 
requiring  subtraction;  and  (d)  to  have  practice  in 
writing  the  work  for  solving  problems  requiring 
subtraction. 

Pre-Book  Lesson 

•  Ask,  “Who  can  tell  us  two  kinds  of  problems 
we  have  studied  that  require  subtraction?” 

•  Use  objects  in  the  room  to  demonstrate  the 
HML  and  HMG  ideas.  Be  sure  that  the  children 
understand  the  difference  between  the  two  situa¬ 
tions  and  can  demonstrate  them. 

Using  the  Text  Page 

•  Ask  selected  children  to  read  each  problem. 
Have  other  children  tell  three  things  about  the 
problem:  (1)  the  number  for  the  total;  (2)  the 
number  for  the  part  given;  and  (3)  whether  a  how- 
many-left  or  a  how-many-gone  question  is  asked. 
Check  to  see  how  many  pupils  recognize  that 
numbers  for  two  parts  are  given  in  Ex.  4. 

•  Ask  the  class  to  use  the  information  given  in 
Ex.  6  to  9  to  make  subtraction  problems.  Elicit 
as  many  different  ways  of  stating  each  problem  as 
you  can.  Each  time  have  pupils  identify  whether 
the  problem  stated  is  a  HML  problem  or  a  HMG 
problem. 

•  The  work  for  a  HMG  problem  is  shown  in 
the  text,  written  in  two  ways.  Use  the  problem 
given  for  Ex.  7  and  write  the  work  on  the  chalk¬ 
board  in  two  ways  for  a  HML  problem  in  prepara¬ 
tion  for  the  written  work  required  at  the  bottom 
of  the  page. 

•  Remind  the  children  that,  when  we  have 
money  numbers,  we  use  the  i  sign  with  the  nu¬ 
merals  and  do  not  rewrite  the  answer.  For  other 
numbers  we  write  only  the  numerals  to  find  the 
answer.  Then,  after  the  answer  is  found,  we  re¬ 


write  the  answer  with  the  proper  label.  Leave  the 
written  work  on  the  board  as  a  guide  for  the 
children  while  they  work  problems  1-9. 

•  Each  time  a  problem  is  worked  on  the  board, 
ask  for:  (a)  the  number  for  the  total;  (b)  the 
number  for  the  part  given;  and  (c)  the  kind  of 
question  asked  so  that  we  subtract  to  find  the 
number  for  the  other  part. 

Individualizing  Instruction 

•  An  excellent  form  of  drill  is  possible  with  the 
use  of  the  Show  the  Answer  cards  suggested  under 
the  Individualizing  Instruction  section  of  Teaching 
Page  1.  Each  child  must  have  his  own  set  of  cards. 
You  may  wish  to  provide  each  child  with  a  tag- 
board  or  construction-paper  holder  in  which  to 
put  the  answer  before  holding  it  up  for  the  teacher 
to  see.  Such  a  holder  can  be  made  by  cutting 
paper  4"  by  5",  folding  up  1"  of  the  5-inch  side, 
and  stapling  it  on  each  end. 

The  teacher  writes  an  A.  or  a  S.  number  sentence 
on  the  board.  (You  may  want  to  use  Related-Facts 
Cards  instead  of  the  board.*)  The  child  finds  on 
his  numeral  cards  the  answer  to  the  sentence  on 
the  board  and  inserts  it  in  his  holder.  Upon  a 
signal  from  the  teacher,  all  children  show  the 
answer  simultaneously.  In  this  way  it  is  possible 
for  the  teacher  to  diagnose  the  difficulties  of  the 
class  as  well  as  of  each  individual  in  the  mastery 
of  the  A.  and  S.  facts  taught  thus  far. 

•  Give  the  more  capable  children  more  information 
like  that  in  Ex.  6-9  so  they  may  write  other  sub¬ 
traction  problems  for  all  pupils  to  solve.  The  fol¬ 
lowing  may  be  helpful: 

a.  8  flowers;  3  are  left. 

b.  7  marbles;  2  are  lost. 

c.  9  crayons;  5  are  left. 

d.  7  birds;  4  flew  away. 

e.  8  boys;  6  are  left. 

•  The  slower  learner  might  draw  a  picture  to 
show  a  subtraction  situation.  He  could  tell  his 
story  to  a  group  and  then  one  child  could  write 
the  subtraction  example  on  the  chalkboard. 

•  See  8A,  page  xix. 
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Subtraction  for  Problems 

Tailing  what  is  given/  making  S.  problems  [O] 

1.  There  were  7  jars  of  paint  on 
the  table.  The  children  took  5  of 
them.  How  many  jars  of  paint  were 
left?  2 

a.  What  are  the  numbers  for  the 
total  and  for  the  part  you  know? 

tota  I  7:  part  5  r 

b.  How  can  you  find  the  number 
for  the  part  left?  subtract 

For  each  of  problems  2  through  5,  tell  the  numbers 
for  the  total  and  for  the  part  you  know.  Watch,  because 
some  problem  may  not  have  a  total ! 

2.  The  children  used  some  of  the  7  brushes  on  the 
table.  4  brushes  were  left.  How  many  were  used? 

total  7;  part  4 

3.  Six  boys  were  at  a  table.  Some  of  them  went  away. 
Two  boys  stayed  at  the  table.  How  many  went  away? 

total  6;  part  2 

4.  Mary  has  3  red  pencils  and  5  black  pencils.  How 
many  pencils  does  she  have?  parts  3  and  5 

5.  Sam  had  9<£.  He  bought  an  apple  for  5$.  How  much 
money  did  Sam  have  left?  total  9;  part  5 


For  examples  6  through  9,  make  subtraction  problems 
about  finding  the  part  left  or  the  part  gone. 

6.  9  candies;  6  are  left.  7.  Joe  lost  2$  of  his  9<t. 


*  a.  9  —  6  =  3 
3  candies 


8.  9  dogs;  5  left  now.  9.  8  boys;  4  went  swimming.  *b.  9 

[w]  -6 

Write  the  work  for  the  subtraction  problems  in  two  3 

ways  as  shown  at  the  right  for  problem  6.  3  candies 

(seventeen)  17 

*  Here  again,  impress  on  pupils  the  necessity  of  rewriting  the  answer  after  doing  the  work 
with  numerals. 


Sets  of  Addition  and  Subtraction  Facts 

Addends-sum  relationship;  4  facts  or  2  facts  [O] 

Many  times  now  we  shall  use  A.  instead  of  the  word 
addition  and  S.  instead  of  the  word  subtraction. 

For  these  dots,  we  think ,  “The  numbers  for  the  total  set 
and  its  parts  are  7;  1  and  6.”  For  the  numbers  7 ;  1 
and  6  there  are  two  A.  facts  and  two  S.  facts.  We  call 
these  four  facts  the  set  of  A.  and  S.  facts  for  7;  1  and  6. 


1.  Finish  this  set  of  A.  and  S.  facts: 

1  +  6  =  /  6  +  1  =  /  7-1  =  /  7-6=?' 


9;  4  and  5 

2.  Tell  about  this  total  and  its  parts.  * 
Then  say  the  set  of  A.  and  S.  facts. 

4+5=9  5+4=9  9-5=4  9-4=5 

3.  On  the  board,  show  the  set  of  A. 
and  S.  facts  about  this  total  and  its 

parts.  5+3=8  3  +  5=8  8-5=3  8-3  =  5 


4. 


Say  the  set  of  A.  and  S.  facts  about 
4  +  2a  a.  ancf!£  624  b.  8;  2  and  6.  v 


2+6=8  6+2=8  8-2=6  8-6=2 

5.  To  make  the  set  of  A.  and  S.  facts,  say  the  three 

344—7  7—4  —  3  7—3  —  4 

other  facts  to  go  with  *  a.  4  +  3  =  7.  b.  9  —  7  =  2.  v 


9-2=7  7+2=9  2+7=9 

6.  Why  are  there  only  two  facts  in 
the  set  of  A.  and  S.  facts  for  this  total 


and  its  parts?  a  Say  the  set  of 


A  -M.  • 


facts.  3+3  =  6  6-3  =  3 


*  When  the  two  parts  of  a  total  are  the  same 
size,  the  set  of  A.  and  S.  facts  has  only  one  A. 
fact  and  one  S.  fact. 

*  When  the  two  parts  are  not  the  same  size, 
there  are  two  A.  facts  and  two  S.  facts  in  the  set. 

18  (eighteen) 

*  Instead  of  having  to  learn  90  separate  addition  facts  and  90  separate 
subtraction  facts,  pupils  can  achieve  4  facts  at  a  time  (or  sometimes 
only  2  facts)  by  using  sets  of  addition  and  subtraction  facts. 
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Pupil’s  Objectives 

(a)  To  review  that  there  is  a  set  of  A.  and  S. 
facts  for  the  numbers  for  every  total  set  and  two  of 
its  parts;  (b)  to  review  that  the  numbers  for  most 
pairs  of  parts  lead  to  a  set  of  four  facts,  but  that 
the  numbers  for  some  pairs  lead  to  a  set  of  only 
two  facts;  (c)  to  begin  to  use  A.  for  addition  and 
S.  for  subtraction;  (d)  to  review  all  A.  and  S.  facts 
through  sums  of  9;  and  (e)  to  begin  to  use  the 
letter  n  as  a  symbol  for  an  unknown  sum  in  a 
number  sentence. 

New  Words 

(page  18)  instead,  word 

(page  19)  exercise,  unknown 

Background 

Up  to  now,  each  fact  in  addition  has  been 
taught  along  with  its  corresponding  addition  fact 
to  make  a  pair  of  facts.  The  same  thing  has  been 
done  for  subtraction  facts.  From  now  on,  the  cor¬ 
responding  A.  and  S.  facts  will  be  taught  simul¬ 
taneously  to  make  a  set  of  A.  and  S.  facts  using 
the  numbers  for  any  given  total  and  two  of  its 
parts.  Most  sets  of  A.  and  S.  facts  will  contain 
four  facts;  two  A.  facts  and  two  S.  facts.  Exceptions 
are  the  sets  of  facts  using  numbers  such  as  6;  3 
and  3  for  which  the  set  contains  but  two  facts, 
one  A.  fact  and  one  S.  fact. 

The  task  of  learning  the  many  necessary  facts  is 
lightened  through  utilizing  the  relationships  among 
the  A.  and  S.  facts.  The  insight  gained  from 
examining  a  sum  and  its  addends  in  terms  of  both 
A.  and  S.  fosters  a  higher  level  of  understanding 
than  learning  A.  facts  and  S.  facts  separately. 

Slower  learners  may  need  much  practice  to  de¬ 
velop  this  understanding  and  to  put  it  to  use. 
Give  them  many  experiences  with  objects  and 
pictured  situations  before  expecting  them  to  master 
the  abstract  form. 

The  use  of  the  number  sentence  has  been  intro¬ 
duced  previously.  The  letter  n  in  the  exercises  at 
the  bottom  of  page  19  stands  for  the  unknown  sum. 
There  is  nothing  difficult  about  this  symbol.  Pupils 
have  been  finding  the  answer  when  a  question 


mark  or  a  □  or  a  A  stands  for  the  unknown 
number.  When  reading  the  sentence,  n  should  be 
read  “what  number,”  “a  number,”  “some  num¬ 
ber,”  and  so  on.  Since  n  will  be  used  in  more 
complex  ways  later,  be  sure  that  the  new  symbol 
is  clearly  understood.  You  are  cautioned  not  to  be 
anxious  to  use  x  to  show  an  unknown  number  in 
a  number  sentence  because  of  the  possible  confusion 
at  this  grade  level  between  x  and  the  multiplication 
symbol. 

Teacher’s  Preparation 

•  Have  manipulative  materials  available  to  show 
a  set  of  8  and  its  pairs  of  parts. 

•  Have  large  domino  cards  made  for  showing 
the  parts  of  a  set  of  8  as  follows: 


o 

o 

o 

o 

o 

0 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

0 

o 

0 

o 

0 

o 

o 

Pre-Book  Lesson 

•  With  a  set  of  8  objects,  show  the  parts  2  and 
6.  Write  on  the  board  8;  2  and  6.  Elicit  the  infor¬ 
mation  that  we  can  show  a  set  of  four  facts  when 
we  know  that  a  total  set  has  8  members  and  the 
parts  have  2  members  and  6  members.  Show  the 
two  A.  facts  and  two  S.  facts  on  the  chalkboard: 
6  +  2  =  8,  2  +  6  =  8,  8-2  =  6,  8-6  =  2. 

Ask: 

How  many  A.  facts  are  there? 

How  many  S.  facts  are  there? 

•  Have  the  children  use  objects  to  derive  other 
sets  of  four  A.  and  S.  facts. 

•  Use  the  large  domino  cards  for  8;  7  and  1, 
and  for  8;  5  and  3  and  derive  the  sets  of  A.  and  S. 
facts. 

•  Use  objects  and  the  domino  cards  to  derive 
the  parts  for  8;  4  and  4.  Have  the  children  say 
the  set  of  A.  and  S.  facts  about  these  parts  for  8. 
Ask  them  to  explain  why  there  is  only  one  A.  fact 
and  one  S.  fact  in  this  set.  Show  the  two  facts  on 
the  chalkboard. 
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•  For  the  work  at  the  bottom  of  page  19,  write 

number  sentences  on  the  board  using  ?,  □ ,  and  A 
for  the  unknown  sum:  4  +  5  =  ?  2  +  3  =  A 

4  +  3  =  □ .  Below  each,  write  the  same  number 
sentence  using  n  for  the  unknown  sum.  4  +  5  =  n 

2  +  3  =  «  4  +  3  =  n  Ask, 

How  are  these  number  sentences  alike? 

How  are  they  different? 

What  number  does  the  ?  stand  for? 

What  number  does  the  □  stand  for? 

What  number  does  the  A  stand  for? 

What  numbers  do  the  n’s  stand  for? 

Repeat  this  activity  with  several  other  number 
sentences  before  proceeding  with  the  text  page. 

•  Guide  the  discussion  so  that  the  children  state 
in  their  own  words  the  generalizations  at  the  bot¬ 
tom  of  page  18  and  page  19. 

Using  the  Text  Pages 

•  The  material  on  page  18  is  an  oral  summary 
of  the  Pre-Book  Lesson  dealing  with  sets  of  A.  and 
S.  facts. 

•  Be  sure  the  children  understand  the  directions 
for  the  written  work  at  the  top  of  page  19.  Use 
Ex.  7  as  a  model  by  showing  on  the  chalkboard 
the  four  facts  in  the  set  for  the  total  5  and  its  parts 

3  and  2. 

•  For  Ex.  13-18,  the  children  are  to  copy  the 
example  showing  the  fact  given  and  then  show  the 
other  A.  and  S.  facts  in  that  set  of  facts. 

•  Before  assigning  the  work  at  the  bottom  of 


page  19,  discuss  the  use  of  72  in  a  number  sentence. 
Identify  the  addends  in  Ex.  1-12. 

•  Explain  to  the  children  that  1-18  means  7 
through  18,  and  that  Ex.  means  exercise  and  can  be 
used  to  designate  either  a  problem  or  an  example. 

•  Make  sure  the  children  understand  the  direc¬ 
tions  for  Ex.  13. 

Individualizing  Instruction 

•  Have  all  pupils  work  in  small  groups  to  practice 
the  A.  and  S.  facts  with  sums  through  9.  You  may 
wish  to  place  the  class  in  small  groups  of  3  or  4  or 
5.  Have  one  child  in  each  group  write  a  number 
sentence  with  n  for  an  unknown  number.  The 
others  will  show  the  unknown  number  using  the 
Show  the  Answer  cards.  After  a  child  has  written  5 
sentences,  have  someone  else  in  the  group  write 
the  sentences. 

•  The  slower  learners  may  need  to  work  with 
objects  or  dot  pictures  before  they  write  their  work 
for  Ex.  7-12  at  the  top  of  page  19. 

•  You  may  wish  to  draw  pictures  of  the  total 
and  its  parts  for  Ex.  7-12  on  the  board  and  then 
have  the  slower  learners  show  the  set  of  A.  and  S. 
facts  for  each  picture. 

•  Have  more  capable  children  change  Ex.  7  at  the 
top  of  page  19  so  it  will  be  true  for  teen  numbers 
by  making  5  into  15  and  3  into  13  or  2  into  12 
this  way: 

15;  13  and  2  15;  3  and  12 

In  this  same  way  rewrite  Ex.  8-12. 


NOTES 
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Show  the  set  of  A.  and  S.  facts  about 


[W] 


_  3  +  2  =  5  2+3  =  5  5-3  =  2  5  —  2  =  3  ,  .  _  3+5=8_  5  +  3  =  8  8-  3  =  5  8-  5  =  3 

7.a5;  3  and  2.  8.v7;  4  and  3.  9.A8;  3  and  5. 

4  +  4  =  8  8-4  =  4  4+  3  =  7  3  +  4  =  7  7-4  =  3  7-3  =  4  2  +  7  =  9  7  +  2  =  9  9  -  2  =  7  9  -  7  =2 

10. a8;  4  and  4.  Il.v9;  5  and  4.  12.  A9;  2  and  7. 

5+4=9  4+5=9  9-5=4  9-4=5 

Copy  examples  13  through  18  and  show  the  other  fact 
or  facts  in  the  same  set  of  A.  and  S.  facts. 

2+4=66-4=2  6-2=4  5+4=9  9-5=4  9-4=5 

13.  a  4 +-2=  6  14.  v  6  -  3  =  3  15.  a4+5  =  9 

9-3=6  6+3=9  3+6=9  3+3=6  7-4=3  3+4=7  4+3=7 

16.  a  9  -  6  =  3  17.  v  5  +  2  =  7  18.a7-3=4 

2+5=7  7-5=2  7-2=5 


A  Different  Kind  of  Example 

n,  for  an  unknown  sum,  in  A.;  sums  as  great  as  9  [W] 

The  letter  n  in  an  example,  or  number  sentence,  stands 
for  an  unknown  number,  just  as  □  or  a  or  _?_  or  ?  does. 
In  the  examples  below,  the  addends  are  known,  so  the 
unknown  number  is  the  sum. 

In  5+2  =  w,  you  know  that  n  =  l  because  5+2  =  7* 


5  +  2  =  w 


Copy  each  example  but,  in  place  of  n  or  □  or  a,  write 


the  numeral.  For  example  1  write, 

“5  +  3  _ 

=  8.” 

1. 

5+3=  n 

5. 

3  +  4  =  n 

9. 

4  +  2  = 

6 

n 

2. 

3  +  2=  n 

6. 

5  +  2  =  □ 

10. 

3  +  5  = 

8 

n 

3. 

5  +  4  =  n 

7. 

3  +  6  =  n 

11. 

6  +  3  = 

9 

A 

—r 

4. 

2  +  4  =  □ 

8. 

2+  3  =  n 

12. 

4  +  3  = 

7 

n 

If  you  know  two  addends,  you  add  to  find  the  sum. 


Ex.  stands  for  exercise.  An  exercise  may  be  a  problem 
or  an  example.  You  have  just  finished  Ex.  1-12. 

13.  Show  the  other  A.  and  S.  facts  in  the  same  set 
as  a.  Ex.  3.  b.  Ex.  5.  c.  Ex.  9.  d.  Ex.  11. 

4+5=9  9-5=4  4+3=7  7-3=4  2+4=6  6-4=2  3+6=9  9-6=3 

9-4=5  7-4=3  6-2=4  9-3=6 
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*  These  two  statements  provide  the  key  to  an  intelligent  decision  as  to 
whether  to  use  addition  or  to  use  subtraction. 

Should  You  Add  or  Should  You  Subtract? 

Difttrtnfiafing  A.  and  S ./  Extra  Problamt  [W] 

*  If  you  know  the  numbers  for  the  parts,  you  can  add 
to  find  the  number  for  the  total. 

*If  you  know  the  numbers  for  the  total  and  one  part, 
you  can  subtract  to  find  the  number  for  the  other  part. 

For  problem  1  below,  write  “1”  on  your  paper.  After 
the  1  write  “A.”  if  you  are  to  add  or  “S.”  if  you  are  to 
subtract.  Do  this  same  thing  for  problems  2-5. 

1.  Mother  had  9  candles.  She  put  8  of 
them  on  the  birthday  cake.  How  many 
candles  did  she  not  use?  s.  i  cand|e 

the  party.  How  many  girls  came  to  the  party? 

A.  9  girls  parts  54and  4 

balloons  were  tied  to  the  table.  Three  good 
ones  are  left.  How  many  balloons  have  been  broken? 

S.  5  balloons  total  8;  part  3 

4.  Betty  blew  out  2  of  the  8  candles  on  her  birthday 
cake.  How  many  candles  were  left  burning? 

S.  6  candles  total  8;  part  2 

5.  Betty  was  given  4  books  about  other  lands  and  3 
books  about  Indians.  That  was  how  many  books  in  all? 

A.  7  boo^s  parts  4  ancj  3  . 

For  Ex.  1-5,  write  the  work  as  in  Ex.  6,  pages  1 1  and  17. 

[o] 

Tell  why  you  wrote  “A.”  or  “S.”  for  each  problem. 
For  each  problem,  tell  the  numbers  for  the  two  parts 
that  are  given,  if  you  wrote  “A.”  Tell  the  numbers  for 
the  total  and  a  part  that  are  given,  if  you  wrote  “S.” 

Ex.  2  and  5  Add  to  find  the  number  for  the  total. 

Ex.  1,3,  and  4  Subtract  to  find  the  number  for  a  part. 

**  ♦  Extra  Problems.  Your  teacher  may  want  you  to 
turn  now  to  page  347  and  work  Set  1  for  extra  problems. 

20  (twenty) 

**  At  the  foot  of  this  page  is  the  first  reference  to  the  reservoir  of  extra  materials  at  the  back 
of  this  book— Extra  Problems,  Extra  Examples,  and  Extra  Activities. 


total  9;  part  8 

2.  Five  big  girls  and  4  little  ones  came  to 
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Pupil’s  Objectives 

(a)  To  become  proficient  in  differentiating  be¬ 
tween  the  need  for  addition  and  the  need  for  sub¬ 
traction  in  the  solution  of  problems;  (b)  to  gain 
additional  experience  in  solving  the  two  kinds  of 
problems  requiring  subtraction  that  have  already 
been  taught;  and  (c)  to  see  how  well  the  parts- 
total  relationship  is  understood. 

New  Words 

extra,  pages 

Background 

This  is  the  first  time  the  children  have  had  to 
decide  for  each  problem  whether  to  add  or  sub¬ 
tract.  It  is  important  that  they  discuss  their  choices 
after  completing  the  written  assignment.  Whether 
the  pupil’s  response  is  right  or  wrong,  ask  him  to 
defend  his  answer  in  order  to  locate  errors  in 
thinking.  Often  it  is  necessary  for  the  teacher  to 
accept  an  incorrect  answer  and,  through  guided 
questioning  of  the  pupil,  lead  him  to  see  his  mis¬ 
take.  An  immediate  rejection  of  an  incorrect 
answer  tends  to  place  a  child  on  the  defensive  and 
causes  him  to  withdraw  from  class  discussion. 

Pupils  should  understand  that  they  use  addition 
when  numbers  for  the  parts  to  be  joined  are  given 
and  the  number  for  a  total  is  to  be  found.  They 
use  subtraction  when  the  numbers  for  the  total  and 
one  of  its  two  parts  are  given  and  the  number  for 
the  other  part  is  to  be  found.  These  ideas  are  basic 
to  problem-solving  and  should  be  emphasized  over 
and  over.  In  later  grades,  pupils  will  learn  to 
write  an  equation  for  a  problem  situation  and  then 
solve  the  equation.  However,  in  Grade  3,  they 
can  work  more  easily  by  using  these  generalizations 
and  they  will  sense  better  the  relationship  of  mathe¬ 
matics  to  social  situations. 

Pre-Book  Lesson 

Have  the  children  solve  some  oral  problems 
related  to  the  social  situations  in  the  classroom  or 
the  school.  Include  the  type  requiring  addition 
and  two  types  that  require  subtraction.  Have  them 
tell  whether  the  problem  requires  addition  or  sub¬ 


traction  and  why.  No  computation  should  be 
required. 

Using  the  Text  Page 

•  Perhaps  you  will  wish  to  show 
the  children  how  to  make  blocks  on 
their  papers  for  working  problems. 

First,  fold  the  paper  in  halves 
lengthwise.  Then,  open  it  and  fold 
it  in  halves  the  other  way.  Fold  in  halves  once 
more.  When  the  paper  is  opened,  the  lines  created 
by  the  creases  will  form  blocks  on  the  paper  in 
which  to  work  8  problems.  Number  each  block  to 
correspond  with  the  problem  being  worked. 

•  First,  the  children  should  read  each  problem 
and  decide  between  A.  and  S.  Then  they  write 
“A.”  or  “S.”  after  the  appropriate  problem  number 
shown  on  the  paper.  Then,  they  go  back  and  work 
each  problem. 

•  Remind  the  pupils  that  they  write  only  the 
numerals  when  working  the  problem.  After  the 
answer  has  been  found,  they  rewrite  the  answer 
with  its  label.  Remind  the  pupils  that  for  these 
problems  they  write  their  work  two  ways  for  each 
problem — horizontally  and  vertically. 

Individualizing  Instruction 

•  All  pupils  can  participate  in  differentiating 
between  addition  and  subtraction  situations  by 
engaging  in  one  or  all  of  the  following  activities: 
(a)  reread  each  problem  on  page  20  and  tell  the 
story  in  the  problem  in  his  own  words;  (b)  make 
dots  to  illustrate  the  problem;  (c)  dramatize  the 
problem. 

•  The  Extra  Problems  referred  to  at  the  foot  of 
page  20,  as  well  as  others  on  many  following  pages, 
provides  material  for  helping  pupils  who  need 
additional  practice  in  problem-solving.  These 
extra  problems  throughout  the  text  help  to  main¬ 
tain  problem-solving  skills.  Make  sure  pupils  are 
able  to  use  correct  thought  procedures  before  you 
assign  them  Extra  Problems.  Sometimes  more  ca¬ 
pable  children  enjoy  the  challenge  of  problem-solving, 
so  these  sets  of  extra  problems  will  provide  material 
for  this  purpose. 
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Pupil’s  Objectives 

(a)  To  develop  mastery  of  the  generalization 
that,  when  the  sum  and  one  of  two  addends  are 
known,  you  subtract  to  find  the  other  addend;  and 
(b)  to  begin  to  use  n  to  show  an  unknown  addend 
in  a  number  sentence. 

Pre-Book  Lesson 

•  Make  use  of  a  problem  situation  having  a 
total  of  no  more  than  9.  On  the  board  show  the 
number  for  the  total.  Then  remove  a  part  of  the 
total  set  used  and  on  the  board  show  the  number 
for  the  part  removed  after  the  number  for  the  total 
followed  by  a  minus  sign.  Finish  the  subtraction 
example.  Elicit  information  as  to  whether  this  is  a 
how-many-left  or  a  how-many-gone  situation  and  the 
numbers  for  the  total  and  the  parts. 

•  Have  a  group  of  children  go  to  the  board. 
Say  to  one  child,  “The  number  for  a  total  is  7, 
the  number  for  one  of  its  parts  is  3;  subtract  to 
find  the  number  for  the  other  part.”  Say  to  another 
child,  “The  number  for  a  part  is  4,  the  number  for 
the  total  is  9;  find  the  number  for  the  other  part.” 

•  Change  to  using  sum  and  addends.  Say  to  one 
child,  “The  two  addends  are  3  and  2;  find  the 
sum.”  Say  to  another  child,  “One  addend  is  5, 
the  sum  is  8;  find  the  other  addend.” 

•  Say,  “Now,  I  am  going  to  read  a  number 
sentence  with  n  in  it.  John,  you  write  the  sentence 
on  the  board.”  Read,  “6  +  n  =  9.”  “In  this 
sentence  does  n  stand  for  the  sum  or  for  an  addend?” 
Have  the  children  show  the  number  that  n  stands  for 
if  they  can.  Ask  how  they  knew  the  number.  Read 
and  discuss  both  A.  and  S.  number  sentences  with 
n  standing  for  an  addend.  Emphasize  the  terms 
sum  and  addend  in  directing  the  board  work. 

While  a  child  is  working  at  the  board,  have  the 
remainder  of  the  class  write  the  work  on  paper. 


As  you  circulate  among  the  class,  you  can  find 
which  pupils  understand  the  new  work. 

Using  the  Text  Page 

•  The  purpose  of  the  oral  material  is  to  build  a 
greater  understanding  of  the  inverse  relationship 
between  addition  and  subtraction.  The  important 
idea  developed  on  this  page  is  that  we  can  subtract 
to  find  the  unknown  addend  when  the  sum  and 
one  addend  are  given. 

Children  often  say,  “In  n  +  6  =  8,  why  must  I 
subtract  6  from  8  to  find  the  answer  2  when  I  can 
just  think  that  2  plus  6  equals  8?”  You  may  not 
want  to  force  children  to  think  differently  in  work¬ 
ing  with  basic  A.  and  S.  facts.  However,  it  is  very 
useful  for  them  to  know  how  to  do  this  work.  In 
more  difficult  examples,  the  child  will  not  know 
the  unknown  addend  and  will  have  to  subtract  to 
find  it. 

•  Use  Ex.  10  to  show  the  class  how  to  do  the 
written  work.  For  3  +  n  =  5,  when  we  write 
“5  —  3  =  2”  to  find  the  number  for  n,  we  are  just 
showing  one  fact  in  the  set  of  A.  and  S.  facts  for  5, 
3,  and  2.  Even  though  the  children  know  the 
number  n  stands  for,  writing  the  example  to  show 
how  to  find  the  number  for  n  is  good  practice. 

•  Have  pupils  state  in  their  own  words  the 
generalization  that  appears  at  the  foot  of  the  page. 

Individualizing  Instruction 

•  The  slower  learners  may  need  to  do  Ex.  10-18 
orally  using  manipulative  objects  or  dot  pictures 
before  they  are  ready  to  do  the  written  work. 
Have  them  tell  the  sum  and  the  addend.  Then  say 
the  example  to  use  in  finding  the  unknown  addend. 

•  More  capable  children  may  write  examples  for 
other  pupils  to  work,  using  n  for  an  unknown  sum 
or  addend.  Use  sums  through  9. 


Teacher’s  Page  21 


12  in  Another  Kind  of  Example 

n,  for  an  unknown  addond ;  addnndt-tum  relationship  [O] 

In  these  examples,  or  number  sentences,  you  will  need 
to  use  what  you  know  about  sums  and  their  addends. 

1.  In  the  example  3  +  w=7,  3  is  the  known  addend, 
n  stands  fclrtKe addend,  and  7  is  the  1T_. 

To  find  what  n  stands  for,  why  can  you  subtract  the 

4 

known  addend  from  the  sum?  7-3  =  w,  so  «  =  ? 


7-3  =  n 


For  each  of  Ex.  2-4,  tell  the  sum  and  known  addend. 
Then  tell  what  n  stands  for.  For  Ex.  2  say,  “8  is  the  sum 
and  6  is  the  known  addend.  8-6  =  2,  so  n  =  2.” 

sum  9;  addend  3  sum  6;  addend  4 

2.  «  +  6  =  8  3.  3  +  ra  =  9  4.  w  +  4  =  6 

9— 3=n,  so  n  =  6  6  — 4  =  n,  so  n=2 

5.  In  6-1  =  w  why  is  6  the  sum?  v  Why  is  1  the 

It  is  the  number  we  subtract  from. 

known  addend?  v  Why  can  you  subtract  to  find  what  n 

It  is  tfie  number  we  subtract. 

stands  for?v6  —  1  =  n,  so  n  =  }  5 

Subtract  to  find  an  unknown  addend. 

6.  In  9  -  rc  =  5,  what  is  the  sum?  9 the  known  addend?  5 

4 

To  find  the  unknown  addend,  use  9  -  5  =  n.  «  =  ? 


For  each  of  Ex.  7-9,  tell  the  sum  and  the  known  addend. 


Then  tell  how  to  find  the  number  n  stands  for. 


sum  7 ;  addend  6 

sum  5;  addend  2 

sum  6;  addend  3 

7.  7  -  n  =  6 

8.  5  -  n  =  2 

9.  6-3  =  n 

7—  6  =  n,  so  n=  1 

5—2=  n,  so  n=  3 

6—  3=  n,  so  n  =  3 

[W] 

Write  your  work  to  find  the  unknown  number. 

5-3  =  2 

8-4  =  4 

7-2=5 

10.  3  +  n  =  5 

13.  8  —  n  =  4 

16.  7  -  n  =  2 

6 

9-7=2 

8 

11.  7  -  1  =  n 

14.  n+  7  =  9 

17.  1  +  7  =  n 

7-4=3 

9-2=7 

9-6  =  3 

12.  4  +  n  =  7 

15.  9  -  n  =  2 

18.  □  +  6  =  9 

If  you  know  the  sum  and  one  addend,  you 
subtract  to  find  the  unknown  addend. 
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*n  to  stand  for  a  number  in  a  number  sentence  is  used  in  a  great  many  exercises  through¬ 
out  this  text.  When  pupils  learn  to  distinguish  between  £  standing  for  an  addend  and  n_ 
standing  for  a  sum,  they  should  have  little  difficulty  in  solving  the  number  sentence. 


22-Examples  for  Problems 

Chootinq  tha  n -example  [O] 

1.  Ann’s  brother  made  her  a  doll 
house.  It  has  4  rooms  on  the  first 
%  floor  and  3  rooms  on  the  second  floor. 

This  is  how  many  rooms  in  all?  i 

*  We  know  the  numbers  for  the  two 
parts.  Is  a  or  b  or  c  the  correct 
w-example,  or  number  sentence,  for  finding  the  number 
for  the  total?  b 


a.  4  —  1  =  w  b.  4  +  3  =  «  c.  4  —  3  =  n 


For  each  problem,  which  ^-example  is  correct? 


2.  Sue  has  4  blue  hair  ribbons  and  5  yellow  hair 
ribbons.  How  many  hair  ribbons  does  Sue  have? 

a  9  ribbons  ,  -  .  _  , 

a.  4  +  5  =  «  b.  5  —  4  =  »  c.  5  —  1  =  « 


3.  Ann  made  7  doll  hats.  She  now  has  only  4  of 
them.  How  many  doll  hats  has  Ann  lost? 

n  A  lb  i-?  hatS4  A  ry 

a.  7  +  4  =  w  b.  7  —  4  =  w  c.  4  +  7  =  « 


4.  Sue  had  9  dresses  for  her  dolls.  She  gave  Ann 
3  dresses.  Then  Sue  had  how  many  dresses? 

b  6  dresses 

a.  9  +  3  =  n  b.  9  —  3  =  «  c.  3  +  9  =  « 

5.  Sue  had  8  buttons.  She  lost  3  buttons.  How  many 
buttons  does  she  have  left? 

,  b  5  buttons 

a.  8  +  3=??  b.  8  -  3  =  n  c.  3  +  8  =  w 

6.  Ann  has  2  white  dolls’  shoes  and  6  others.  How 
many  dolls’  shoes  has  she? 

J  c  8  shoes 

a.  6  —  2  =  n  b.  8  —  2  =  n  c.  2  +  6  =  n 

22  (twenty-two) 

*  Another  step  in  developing  the  ability  to  translate  from  sets  language  to  numbers  language! 
And  ground  work  is  being  laid  for  solving  a  problem  by  using  an  equation. 
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Pupil’s  Objectives 

(a)  To  continue  to  use  what  we  know  about 
numbers  for  a  total  and  its  parts  in  order  to  solve 
A.  and  S.  problems;  and  (b)  to  choose  from  several 
number  sentences,  or  rc-examples,  the  one  that  is 
suggested  by  the  information  given  and  the  ques¬ 
tion  asked  in  a  problem. 

New  Words:  ribbons 

Background 

An  important  facet  of  solving  problems  involves 
translation.  The  child  must  be  able  to  translate  the 
information  of  the  problem  into  an  appropriate 
mathematical  model.  Consider  the  problem,  There 
are  9  marbles  in  the  bag  and  5  marbles  in  the  box. 
How  many  more  marbles  does  the  bag  have  than 
the  box?  Other  language  patterns  which  could 
have  been  used  for  this  problem  are,  Tell  the  differ¬ 
ence  between  the  marbles  in  the  bag  and  those  in  the  box. 
and  How  many  fewer  marbles  are  there  in  the  box  than 
in  the  bag?  Though  the  sentences  differ  in  language 
they  are  all  alike  in  that  they  do  not  contain 
“subtract,”  “minus,”  or  “  — .”  The  idea  of  sub¬ 
traction  is  suggested  in  each,  however. 

Children  must  have  many  experiences  in  reading 
problems,  identifying  the  numbers  for  the  total  set 
and  the  parts,  and  then  finally  and  gradually  trans¬ 
lating  information  into  number  sentences.  This 
act  of  translating  requires  the  child  to  use  the 
information  given  in  such  a  way  as  to  help  him 
arrive  at  a  reasonable  answer. 

Pre-Book  Lesson 

•  Use  some  objects  in  the  room  to  demonstrate 
joining  a  set  of  3  with  a  set  of  4.  Have  the  children 
use  the  demonstration  as  the  information  for  stating 
a  problem.  Elicit  as  many  different  ways  as  pos¬ 
sible  of  stating  the  problem  in  the  language  of  the 
children. 

•  Provide  on  the  board  three  n-examples,  or 
number  sentences,  one  of  which  fits  the  problem. 
Ask  the  pupils  to  choose  the  number  sentence 
belonging  with  the  problem.  Ask  why  they  chose 
the  particular  sentence.  This  is  beginning  work 


with  relating  equations  to  problem  situations  and 
lays  a  good  foundation  for  later  work. 

•  Repeat  the  preceding  with  other  demonstra¬ 
tions  of  problems,  stating  them,  and  choosing  the 
number  sentence,  or  ^-example,  for  the  problem. 

Using  the  Text  Page 

•  The  purpose  of  the  oral  exercise  is  to  identify 
the  best  n-example,  or  number  sentence,  for  each 
problem.  Be  sure  to  ask  children  to  explain  why 
they  selected  each  number  sentence.  The  work  on 
this  page  is  entirely  oral  but,  in  connection  with 
work  on  page  27,  pupils  will  be  asked  to  write  the 
work  for  these  problems. 

In  this  book,  for  problem-solving,  only  the  direct 
form  of  ^-example  is  used.  This  results  in  the  n 
always  being  used  in  place  of  the  answer,  as  in 
4  +  5  =  n  or  n  =  4  5  or  9  —  4  =  n. 


Individualizing  Instruction 

•  Perhaps  the  slower  learners  should  draw  dot 
pictures  for  problems  2-6  and  then  find  the  number 
sentence  for  each  problem. 

•  The  more  capable  children ,  and  perhaps  all  pupils , 
may  choose  the  correct  n-example  from  the  two 
sentences  given  below  for  each  of  the  problems  on 
pages  11  and  17.  Have  the  children  tell  why  they 
selected  a  particular  number  sentence. 


(page  11) 

1.  a.  5<ji  +  2j£  =  nf 

2.  a.  4j£  —  3f  =  n<ji 

3.  a.  3  +  5  =  n 

4.  a.  6  —  3  =  n 

5.  a.  2  +  5  =  n 

(page  17) 

1.  a.  7  +  5  =  n 

2.  a.  7  —  4  =  n 

3.  a.  6  +  2  =  n 

4.  a.  5  —  3  =  n 

5.  a.  9f  -f  5fi  =  n 

6.  a.  9  -f-  6  =  n 

7.  a.  2^  +  9^  =  nf 

8.  a.  9  —  5  =  n 

9.  a.  8  +  4  =  n 


b.  51  —  2£  —  nfc 
b.  4^  +  3fi  =  n£ 
b.  5  —  3  =  n 
b.  6  +  3  —  n 
b.  5  —  2  —  n 


b.  7  -  5  =  n 
b.  4  +  7  =  n 
b.  6  —  2  =  n 
b.  3  +  5  =  n 
b.  9f  —  5f  =  n£ 
b.  9  —  6  —  n 
b.  9^  —  2t  —  ni 
b.  9  +  5  —  n 
b.  8  —  4  =  n 
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Pupil’s  Objectives 

(a)  To  review  uses  of  the  calendar;  and  (b)  to 
review  some  of  the  time  concepts  associated  with 
the  calendar  (days  in  a  week,  weeks  in  a  month, 
months  in  a  year). 

New  Words 

calendar ,  month,  week 

Background 

You  probably  have  had  a  calendar  in  the  class¬ 
room  since  the  beginning  of  the  school  year.  Use 
this  page  as  a  formal  introduction  to  the  calendar 
or  as  a  review  of  the  understandings  presented  thus 
far  in  the  use  of  an  actual  calendar. 

Teacher’s  Preparation 

Have  available  some  calendars  showing  the 
twelve  months.* 

Pre-Book  Lesson 

You  may  wish  to  tell  the  class  about  some  of  the 
ways  man  has  kept  a  record  of  time.  He  made  a 
tally  mark  on  a  wall  of  a  cave  for  each  day  that 
passed.  He  associated  important  events  with  the 
season  in  which  they  occurred.  Candles  with 
marks  on  them  to  indicate  hours  or  days  were 
burned  as  a  means  of  keeping  a  record  of  time.  A 
glass  with  sand  in  it  recorded  hours  or  days. 

Using  the  Text  Page 

•  If  you  use  this  page  during  some  month  other 
than  October,  use  the  calendar  in  the  classroom 
to  answer  questions  like  Ex.  4  and  5. 

•  You  will  have  to  give  the  children  some  direc¬ 
tion  in  starting  a  birthday-month  calendar.  Each 

•  Sec  14,  page  xix. 


will  need  to  know  the  day  on  which  to  start  the 
month  of  his  birthday  as  well  as  the  number  of 
days  in  the  month.  You  may  wish  to  divide  your 
class  into  groups  of  4  or  5  and  appoint  a  chairman 
for  each  group.  The  chairman  will  have  a  calendar 
for  the  year  and  can  show  each  child  in  his  group 
the  day  his  birthday  month  begins  and  how  many 
days  in  the  month. 

Individualizing  Instruction 

•  All  pupils  should  use  a  large  classroom  calendar 
drawn  on  tagboard  or  prepared  as  a  bulletin-board 
display,  on  which  information  about  the  daily 
weather,  important  events  for  the  month,  holidays, 
and  so  on  are  recorded. 

•  Individual  calendars  for  the  month,  season,  or 
year  showing  holidays  may  be  prepared  by  all 
pupils.  You  will  have  to  provide  the  necessary 
information  appropriate  to  the  type  of  calendar 
being  prepared. 

•  More  capable  children  may  make  a  class  birthday 
calendar.  The  necessary  information  could  be  ob¬ 
tained  from  the  individual  calendars  prepared  for 
Ex.  6  or  from  the  teacher’s  class  record. 

•  More  capable  children  may  copy  in  a  list  the 
names  of  the  months  and  show  the  number  of  days 
in  each.  They  may  use  a  calendar  showing  the 
twelve  months  or  use  the  rhyme  “30  days  hath 
September.”  From  their  list  they  can  tell  the 
longest  months  and  the  shortest  months.  Encour¬ 
age  these  pupils  to  learn  the  correct  spelling  for  the 
names  of  the  months. 

•  More  capable  children  may  use  an  encyclopedia 
to  try  to  find  why  it  was  decided  that  there  should 
be  7  days  in  a  week.  They  might  also  find  out 
about  plans  for  a  Perpetual  World  Calendar  and  a 
Thirteen-Month  Calendar. 
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OCTOBER 


SUN. 

MON. 

TUES. 

WED. 

THURS. 

FRI. 

SAT. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20  21 

22 

23 

24 

25 

26 

27  28 

29 

30 

31 

Telling  Time  with  the  Calendar 


Measures  [W] 


1.  When  can  we  use  a  calendar  to  tell  time? 

To  find  the  day,  week,  month,  and  year 

2.  How  many  days  has  the  month  of  October?  3i 


3.  How  many  days  are  there  in  a  week?  i 

4.  October  has  how  many  whole  weeks?  4  After  the 
whole  weeks,  how  many  days  are  there  left  over?  3 

5.  For  the  month  of  October  shown,  tell 

a.  on  what  day  of  the  week  the  month  began.  Sunday 

b.  how  many  Sundays  there  were  in  the  month,  s 

c.  on  what  day  of  the  week  the  last  day  was.  t  uesday 

g 

d.  on  what  day  of  the  month  the  second  Monday  was. 

e.  on  what  day  of  the  week  Columbus  Day  was. Thursday 

6.  Make  a  calendar  for  your  birthday  month. 

a.  Write  in  red  the  numeral  for  your  birthday. 

b.  Put  X  on  the  numeral  for  the  first  Monday. 

4 

7.  Most  months  have  about  _?_  weeks. 

7  days  (da.)  =  1  week  (wk.)  1  wk.  =  7  da. 
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Telling  Time  on  Clocks 

Mtaturti/  Extra  Activitin  [O] 

1.  Clock  A  shows  that  it  is  1  o’clock.  At  1  o’clock, 
to  what  numeral  does  the  short  hand  point?  iTo  what 
numeral  does  the  long  hand  point?  12 

2.  Ann’s  birthday  party  will  start  at  2  o’clock.  At 
that  time,  where  will  the  short  hand  point?  2  Why  will 
the  long  hand  again  point  to  12?  See  clock  B. Ilavek^the 

whole  distance. 

3.  The  long  hand  on  the  clock  is  called  the  minute 
hand.  How  far  around  the  clockface  does  it  move  in 

all  the  way  It  shows  the  hours. 

one  hour?  a  Why  is  the  short  hand  called  the  hour  hand?  a 
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When  the  minute  hand  reaches  6,  it  has  moved  half 
around.  So  we  say  that  the  time  is  half  past  an  hour. 

4.  Clock  C  shows  half  past  what  hour?  7 

ha  If  past  5 

5.  Tell  the  time  shown  on  clock  D.  Adhere  is  the  long 
hand? 6  The  short  hand  has  moved  past  _?_. 

6.  On  clock  E,  the  long  hand  has  move<|  a  quarter  of 
the  way  around.  The  time  is  quarter  past  _?_. 


7.  On  clock  F,  the  houc,  hand  is  just  before  2.  This 
clock  shows  quarter  before  _?_.  Why  can  we  say  “quarter 


before”?  The  minute  hand  has  only  a  quarter  of  the  distance  to  travel. 


8.  On  the  board  draw  the  face  of  a  clock  showing 
half  past  3. 

9.  On  the  board  draw  the  face  of  a  clock  showing 
quarter  before  5. 

10.  Draw  another  clock  showing  quarter  past  1. 
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Pupil’s  Objectives 

(a)  To  review  telling  time  by  the  hour  and  half 
hour;  and  (b)  to  learn  telling  time  by  the  quarter 
hour  and  minute  intervals. 

New  Words 

(page  24)  hour ,  minute 

(page  25)  activity,  spaces 

Background 

Because  the  ability  to  tell  time  is  so  important, 
it  is  necessary  to  identify  children  who  have  al¬ 
ready  developed  the  skill,  those  who  have  some 
understanding  but  need  more  practice,  and  those 
who  need  initial  instruction. 

Units  of  measurement  are  used  to  approximate 
the  size  of  things.  Although  we  can  think  of  a 
thing  as  having  an  exact  measurement,  it  is  not 
physically  possible  to  measure  anything  exactly. 
However,  by  using  smaller  and  smaller  units  of 
measurement  we  can  increase  the  precision,  and  so 
decrease  the  error.  The  units  of  measurement  of 
time  studied  as  of  this  lesson  are  minutes,  hours, 
days,  weeks,  months,  and  years.  If  you  were  to 
measure  time  using  only  whole  minutes,  you  would 
measure  any  amount  of  time  between  119|  minutes 
and  120§  minutes  as  120  minutes.  Notice  that  by 
using  a  minute  as  the  unit  of  time,  the  greatest 
possible  error  is  §  minute.  If  you  were  using  the 
hour  as  the  unit  of  time,  any  amount  of  time 
between  \\  hours  and  Z\  hours  would  measure  2 
hours.  The  greatest  possible  error  in  this  case  is  \ 
hour.  Notice  that  although  the  measurements  120 
minutes  and  2  hours  may  be  thought  of  as  repre¬ 
senting  the  same  amount  of  time,  in  actual  situa¬ 
tions,  there  may  be  a  very  great  difference  in  the 
amount  of  time  being  measured.  It  is  because  of 
this  difference  in  the  possible  error  that  we  say  a 
measurement  obtained  by  using  a  smaller  unit  is 
more  precise  than  one  obtained  by  using  a  larger 
unit.  For  example,  if  each  of  the  following  are 
measurements  from  actual  situations,  then  we  would 
say  the  measurement  in  row  A  is  more  precise  than 
the  measurement  below  it  in  row  B. 


A  60  seconds  60  minutes  24  hours  7  days 
B  1  minute  1  hour  1  day  1  week 

On  page  25  of  the  pupil’s  text  you  will  find 
reference  to  the  first  of  a  series  of  sets  of  exercises 
entitled  Extra  Activities.  These  are  enrichment 
activities  which  have  been  prepared  for  use  by  your 
more  capable  children,  as  definite  extension  of  the 
work  provided  for  all  pupils  on  the  text  pages. 

Teacher’s  Preparation 

If  possible,  have  some  discarded  clocks,  the  hands 
of  which  may  be  turned.  Have  a  large  commercial 
or  handmade  clock  dial  available  for  class  demon¬ 
stration  purposes.*  If  possible  have  an  individual 
clockface  with  movable  hands  available  for  each 
pupil. 

Draw  a  clockface  on  the  board  that  shows  the 
time  for  dismissal  for  recess.  Also,  write  on  the 
board:  “this  week,”  “today,”  “the  hour  from  10 
to  11.” 

Pre-Book  Lesson 

•  Discuss  the  time  that  the  class  is  dismissed  for 
recess.  Point  out  the  different  ways  of  telling  time 
listed  on  the  board.  Ask  which  is  the  most  accurate 
way  of  telling  you  the  time  of  today’s  recess. 

•  Use  the  class  clock  to  identify  other  known 
times  of  the  day  that  are  important  to  this  class. 
In  the  discussion,  bring  out  the  idea  that  the  minute 
is  the  most  precise  unit  in  these  illustrations  because 
it  is  the  smallest  unit  of  time  used. 

Using  the  Text  Pages 

During  discussion  of  the  examples  on  pages  24 
and  25,  use  the  real  or  the  class  clocks  in  conjunc¬ 
tion  with  the  pictures  and  questions  on  the  pages. 
Be  sure  to  emphasize  the  preciseness  of  the  various 
units  of  time  in  relation  to  each  other. 

Individualizing  Instruction 

•  If  any  doubts  remain  as  to  which  children 
need  further  practice,  a  quick  written  exercise  may 
be  used  wherein  children  write  the  time  as  shown 
on  a  clockface  manipulated  by  the  teacher. 

•  See  1 1 ,  page  xix. 
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•  Slower  learners  may  profit  from  making  indi¬ 
vidual  cardboard  clocks  with  movable  hands. 
Under  the  teacher’s  guidance  they  can  manipulate 
the  hands  to  show  various  times.  You  may  wish  to 
duplicate  some  clockfaces  on  which  the  children 
draw  in  the  hands  to  record  activities  they  habitu¬ 
ally  engage  in  at  certain  times  each  day. 

•  More  capable  children  may  use  the  form  4:30  as 
well  as  the  form  half  past  4  when  dealing  with  time 
on  the  half  hour. 


•  More  capable  children  may  do  exercises  such  as: 

a.  It  is  now  1  o’clock.  What  time  will  it  be  3 
hours  from  now? 

b.  It  is  now  9  o’clock.  What  time  was  it  4  hours 
ago? 

c.  It  is  now  2:30.  What  time  will  it  be  6  hours 
from  now? 

d.  It  is  now  6:30.  What  time  was  it  5  hours  ago? 

•  More  capable  children  may  do  Extra  Activities 
Sets  83  and  84  on  page  371. 


NOTES 
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In  one  hour,  the  minute  hand  moves  all  around  the 
face  of  the  clock. 

11.  On  clock  G,  the  minute  hand  has  moved  from  12  to 
the  first  little  mark.  How  long  did  it  take  to  move  this 

1  minute  1 

far? A  Clock  G  shows  _?_  minute  past  12. 

12.  Count  the  spaces  on  clock  H  to  find  how  many 
minutes  it  took  the  minute  han^  to  move  from  12  to  1.5 
The  time  shown  on  clock  H  is  _?_  minutes  past  12. 

13.  What  time  does  clock  I  show?  23  minutes  past  1 


G 


On  Clock  I,  count  the  spaces  by  5’s  to  find  how  many 
minutes  it  took  the  minute  hand  to  move  from  12  to  4.20 
From  4  count  by  l’s  to  the  mark  where  the  minute  hand 
shows  the  number  of  minutes  past  1. 


I 


14.  Count  by  5’s  as  you  move  your  finger  from  one 
numeral  to  the  next  all  around  clock  H.  How  many 
minutes  is  it  from  12  all  around  the  clock  back  to  12?6o 
Then  how  many  minutes  are  there  in  an  hour?6o 

60  minutes  (min.)  =  1  hour  (hr.)  1  hr.  =  60  min. 

We  tell  time  as  minutes  past  the  hour  until  the  minute 
hand  reaches  6.  When  it  is  on  the  way  to  12  again,  we 
tell  time  as  minutes  before  the  next  hour. 

Count  to  tell  the  time  shown  on 

5  minutes  before  11  18  minutes  after  10 

15.  clock  J.  16.  clock  K.  17.  clock  L. 

12  minutes  before  6 


J 


K 


*  •  Extra  Activity.  From  time  to  time,  your  teacher  L 
may  want  you  to  have  more  activities  after  you  finish  your 
work  on  a  page.  For  extra  activities  now,  work  Sets 
83  and  84,  page  371. 
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*Your  more  capable  children  may  well  finish  their  work  on  an  assignment  before  others.  The 
reference  here  to  Extra  Activity  refers  to  sets  of  extra  activities  listed  in  the  reservoir  at 
the  back  of  this  book. 


What  Do  You  Know  about  Addition? 

Addmndt-tum  rtlafionthip  [W] 

Write  answers  for  Ex.  1-9. 

1.  Show  an  addition  fact. 

9 

2.  What  number  does  n  stand  for  in  6  +  3  =  w? 

3.  When  you  add  whole  numbers,  is  the  sum  ever  less 
than  any  of  the  addends?  nq 

4.  3  +  5  =  8  Show  the  other  A.  fact  in  the  pair. 

5+3=8 

5.  If  you  know  the  numbers  for  the  parts,  how  do  you 
find  the  number  for  the  total  set? Add 

6.  What  are  the  two  A.  facts  about  9;  7  and  2? 

7+2=9  2+7=9 

7.  Show  the  A.  fact  5  +  2  =  7  another  way. 

2+5=7 

8.  Sometimes  the  numbers  for  a  set  and  its  parts  make 
only  one  A.  fact.  Show  a  fact  of  this  kind.  4+4= 8,  or  any  fact 

with  the  same  number  for  both  parts. 

9.  8-2  =  6  What  are  the  two  A.  facts  in  the  same 

set  of  A.  and  S.  facts?  2+6=8  6+2=8 

Turn  to  page  10.  On  folded  paper  show  sums  for  the 
examples  in  rows  1-2. 


What  Do  You  Know  about  Subtraction? 

Addendt-tum  rtlafionthip  [W] 

Write  answers  for  Ex.  1-8. 

1.  What  are  the  two  S.  facts  about  7:  4  and  3?  7-4=3 

7-3=4 

2.  Do  you  add  or  subtract  to  find  the  unknown  addend? 

Subtract 

3.  The  numbers  for  a  set  and  one  part  are  9  and  6. 
What  is  the  number  for  the  other  part  of  the  set?  3 
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Teaching  Pages  26  and  27 


Pupil’s  Objectives 

(a)  To  find  the  extent  to  which  certain  under¬ 
standings  and  generalizations  have  been  absorbed; 
and  (b)  to  review  the  use  of  the  symbols  =  and 

New  Word 

true 

Background 

If  your  pupils  have  studied  Mathematics  We  Need, 
Book  Two,  they  will  be  familiar  with  the  use  of 
the  sign,  meaning  is  not  equal  to.  Of  course, 
some  pupils  may  be  seeing  the  symbol  for  the  first 
time  on  page  27  of  the  text.  In  either  case,  the 
first  treatment  in  Grade  3  of  equalities  and  inequal¬ 
ities  is  very  simple  and  should  cause  little  difficulty. 
By  this  time,  your  pupils  can  sense  whether  two 
numbers  are  equal  or  not  equal.  What  may  be  a 
little  more  difficult  is  to  sense  that  both  6  —  6  and 
7^5  are  true  sentences.  The  negative  idea  is  a 
bit  hard  to  grasp. 

Pre-Book  Lesson 

•  You  may  want  to  use  the  Show  the  Answer 
activity  to  help  your  pupils  review  the  A.  and  S. 
facts  with  sums  as  great  as  9.  The  teacher  may 
hold  up  a  flash  card  which  shows  an  A.  or  S. 
example  having  a  sum  not  greater  than  9.*  The 
children  then  select  the  answer  from  their  numeral 
cards  and  show  it  upon  a  signal  from  the  teacher. 

•  After  showing  a  flash  card  for  which  the  chil¬ 
dren  have  shown  the  correct  answer,  ask  such 
questions  as: 

Who  can  tell  us  the  other  facts  in  the  same  set  of  A. 
and  S.  facts?  Who  can  tell  the  two  S.  facts  that  belong 
in  this  set  of  A.  and  S.  facts? 

Using  the  Text  Pages 

•  The  exercises  at  the  top  of  page  26  were 
designed  to  give  the  teacher  a  great  deal  of  infor¬ 
mation  as  to  each  child’s  skill,  knowledge,  and 
understanding  of  what  has  been  taught  about  addi- 

•  See  23  and  24,  page  xix. 


tion.  Ex.  4  reviews  use  of  the  Commutative  Prop¬ 
erty  of  Addition. 

•  The  examples  at  the  bottom  of  page  26  and 
top  of  page  27  should  reveal  each  child’s  skill, 
knowledge,  and  understanding  of  what  has  been 
taught  about  subtraction. 

•  The  oral  work  in  connection  with  equalities 
and  inequalities  at  the  foot  of  page  27  should  lead 
gracefully  into  the  written  work  which  follows. 
Before  pupils  begin  the  written  work,  make  sure 
that  they  understand  clearly  that  a  number  sen¬ 
tence  containing  ^  can  be  a  true  sentence. 

•  The  direction  at  the  foot  of  page  27  for  turning 
back  to  page  22  to  solve  problems  is  a  type  of 
assignment  which  will  occur  from  time  to  time 
throughout  the  text.  The  authors  have  planned 
that  all  problems  will  be  solved  at  some  time,  even 
though  the  first  work  does  not  involve  solving  the 
problems. 

Individualizing  Instruction 

•  The  more  capable  children  probably  can  proceed 
with  the  written  work  on  these  pages  independ¬ 
ently.  Perhaps  it  would  be  desirable  to  have  them 
go  ahead  with  the  written  work  while  you  use  with 
the  rest  of  the  class  the  Show  the  Answer  practice 
suggested  in  the  Pre-Book  Lesson. 

•  The  more  capable  children,  and  perhaps  all  pupils, 
may  choose  the  correct  ^-example  from  the  two 
sentences  given  below  for  each  of  the  problems  on 
page  20.  Have  the  children  tell  why  they  selected 
a  particular  number  sentence. 

(page  20) 


1.  a.  9  +  8  =  n 

b.  9 

—  8  —  n 

2.  a.  5  +  4  =  n 

b.  5 

—  4  =  n 

3.  a.  8  +  3  =  n 

b.  8 

—  3  =  n 

4.  a.  2  +  8  =  n 

b.  8 

—  2  —  n 

5.  a.  4  +  3  =  n 

b.  4 

—  3  —  n 

•  The  arithmetic  corner  should  be  a  constant 
source  of  individualizing  arithmetic  instruction. 
There  are  many  children’s  books  in  which  inter¬ 
esting  stories  and  pictures  depict  the  historical 
development  of  mathematics.  Make  these  books 
available  in  the  arithmetic  corner  for  free-time  use. 
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The  more  capable  children  will  find  much  information 

2.  7 

4 

6 

9 

2 

8 

2 

which  they  can  share  with  the  class  from  time  to 
time. 

-  4 

+  3 

-  4 

-  6 

+  4 

-  5 

+  7 

•  If  you  find  that  the  slower  learners  need  more 

3.  3 

8 

6 

8 

9 

2 

8 

practice  with  addition  and  subtraction  facts  having 

+  4 

+  1 

+  2 

-  3 

-  4 

+  5 

-  1 

sums  as  great  as  9,  you  may  wish  to  follow  up  the 

4.  7 

-  3 

8 

-  2 

Q 

A 

£ 

A 

practice  with  this  Progress  Test: 

Write  the  answers  on  folded  paper.  Watch  the 

J 

-  7 

T 

+  4 

0 

+  3 

0 

-  2 

*T 

+  5 

signs ! 

5.  2 

5 

7 

6 

4 

3 

7 

a  b  c  d  e  f  g 

+  6 

-  3 

-  6 

-  3 

+  2 

+  6 

-  5 

1.  3  927985 

6.  9 

5 

8 

5 

9 

8 

3 

+5  -2  +3  +2  -5  -4  +2 

-  8 

+  4 

-  6 

+  3 

-  3 

-  7 

+  3 

NOTES 
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4.  What  are  the  S.  facts  in  the  set  of  A.  and  S.  facts 

about  9;  2  and  7?  9-2=7  9-7=2 

5.  When  you  subtract  with  whole  numbers  and  get  a 
whole-number  answer,  is  the  answer  greater  than  the  sum?  N° 

6.  Show  a  S.  fact  that  has  no  S.  fact  to  make  a  pair.  6-3=3 

The  numbers  for  the  parts  of  the  set  are  the  same. 

7.  What  number  does  n  stand  for  in  9  -  n  =  4?  5 

8.  Write  an  example  using  the  minus  sign.  Answers  wm  vary. 

Turn  to  page  16.  On  folded  paper  write  the  answers 
for  the  examples  in  rows  1-2. 


*  =  or  / 

Equalities  and  inequalities  [O] 

1.  Isythe  number  for  set  A  equal  to  the  number 
for  set  B?a  To  show  that  6  is  equal  to  6,  we  may 
write,  “6  =  6.” 

2.  IsNthe  number  for  set  C  equal  to  the  number 
for  set  D?a  To  show  that  7  is  not  equal  to  5,  we 
may  write,  “7  ^  5” 

Tell  why  each  of  these  sentences  is  true: 

Each  sentence  shows  a  true  idea. 

3.  7^8  4.  5  +  3=  8  5.  7  -  4  /  2  6.  9  -  2  ^  8 

[w] 

Copy  and  finish  each  example  below.  Write  =  or  f 
where  you  see  _?  _  to  make  each^sentence  true. 

7.  8  _?_  8  8.  4  +  5  _?_  8  9.  2  +  4  _?_  5  10.  7  -  5  _?_  2 

^  =  =  ^ 

11.  6  +  3-?.  8  12.  5- 3_?- 2  13.  6 -3.?.  3  14.  3  +  4.P.6 

Turn  to  page  22.  Write  the  work  for  problems  1-6. 
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*AII  of  your  pupils  are  probably  familiar  with  the  equals  sign  (=)  but  some  may  not  Know  the 
symbol  4  for  is  not  equal  to.  The  ideas  of  equality  and  inequality  are  both  fundamental  in 
mathematics. 


More  Finding-the-Other-Part  Problems 

Other  pari  needed/  both  parti  present  [O] 

1.  All  6  clowns  want  balloons.  One  clown  has  a 
balloon.  How  many  more  balloons  are  needed?  5 

When  we  know  the  numbers  for  the  total  and  one 
part,  we  can  subtract  to  find  the  number  for  the  part 
needed.  6-1  =  5 

2.  Three  of  the  6  clowns  are  in  the  cart.  The  other 
clowns  are  pushing.  How  many  clowns  are  pushing?  3 

For  Ex.  2  both  parts  are  shown.  You  know  the  numbers 
for  the  total  and  one  part,  so  you  can  subtract  to  find  the 
number  for  the  other  part.  6-3  =  3 

Tell  why  you  subtract  in  each  of  problems  3-6. 

3.  Four  of  the  6  clowns  have  hats  and  the  others  have 
no  hats.  How  many  clowns  have  no  hats  ?  2  c  lowns 

Subtract  to  find  the  number  for  the  other  part. 

4.  Six  of  the  9  mice  in  a  cage  are  white.  The  others 
are  black.  How  many  of  the  mice  are  black?  3  mice 

Subtract  to  find  the  number  for  the  other  part. 

5.  To  do  one  kind  of  trick,  a  rider  needs  7  ponies.  He 
has  only  5.  How  many  more  ponies  does  the  rider  need? 

2  ponies.  Subtract  to  find  the  number  for  the  part  needed. 

6.  A  clown  uses  9  marbles  for  a  game  he  plays.  He  has 

4  marbles.  How  many  more  marbles  does  he  need? 

5  marbles.  Subtract  to  find  the  number  for  the  part  needed. 


M 

Write  the  work  for  Ex.  1-6  in  two  ways,  as  on  page  17. 
28  (twenty-eight) 

Socially,  situations  have  differences.  However,  in  these  situations,  just  as  in  earlier  how 
many  left  and  how  many  gone  situations,  they  all  involve  the  general  idea  of  finding  the 
number  for  the  other  part. 
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Pupil’s  Objectives 

(a)  To  learn  that  subtraction  can  be  used  for 
problems  where  both  parts  of  a  set  are  shown,  but 
where  the  numbers  for  the  total  set  and  only  one 
part  are  known;  and  (b)  to  have  more  experience 
in  solving  problems  and  labeling  the  answer. 

New  Words 

pushing,  rider 

Background 

Problem  situations  in  which  subtraction  is  re¬ 
quired  are  much  more  diverse  than  those  in  which 
addition  is  required.  The  how-many-left  and  how- 
many-gone  situations  have  been  presented  thus  far. 
In  this  new  presentation,  both  parts  of  a  total  are 
present  in  the  problem  setting,  but  the  number  for 
only  one  part  is  known.  Subtraction  can  be  used 
to  find  the  number  for  the  other  part.  Of  course, 
in  a  simple  situation  a  child  can  very  simply  count 
the  objects  in  the  other  part.  After  pupils  have 
subtracted,  let  them  count  to  verify  the  solution. 

The  how-many-more-are-needed  idea  in  prob¬ 
lems  is  one  frequently  encountered.  In  this  situa¬ 
tion,  the  child  knows  the  numbers  for  the  total  and 
one  part. 

While  variations  in  situations  requiring  sub¬ 
traction  do  exist,  fundamentally,  all  of  these  situa¬ 
tions  have  the  characteristic  that  the  numbers  for 
the  total  set  and  one  of  the  parts  is  known.  When 
a  pupil’s  analysis  of  a  problem  leads  to  the  conclu¬ 
sion  that  the  numbers  for  the  total  set  and  one  of 
its  parts  are  known,  he  has  a  sound  basis  for 
selecting  subtraction  as  the  appropriate  operation. 

Teacher’s  Preparation 

Have  a  flannel  board  *  available  for  the  Pre-Book 
Lesson.  You  will  need  circle  shapes  (or  other 
geometric  forms)  of  two  different  colors  (or  sizes). 

Pre-Book  Lesson 

•  Use  children,  books,  or  other  objects  in  the 
room  to  dramatize  the  how-many-left  and  how- 
many-gone  ideas,  by  way  of  review. 

*  See  2,  page  xix. 


•  Have  8  children  (3  boys,  5  girls)  stand  in  line 
at  the  front  of  the  room.  Ask,  “How  many  children 
are  there  in  all?  How  many  boys  are  there?  With¬ 
out  counting,  how  can  you  find  out  how  many  girls 
there  are?” 

•  Use  the  flannel  board  and  the  manipulative 
materials  to  demonstrate  other  examples  of  this 
new  subtraction  situation. 

•  Place  6  objects  on  the  flannel  board.  Ask, 
“How  many  more  objects  are  needed  to  make  a 
set  of  8?”  In  this  situation  the  children  can  see  the 
six  objects.  They  know  8  are  needed  in  all.  There¬ 
fore,  they  must  subtract  to  find  the  number  for 
the  part  needed  to  make  a  set  of  8.  Of  course, 
they  could  count  up  to  8  but  it  is  more  efficient 
to  subtract. 

Using  the  Text  Page 

•  Be  sure  to  stress  the  generalization  that  we 
subtract  when  we  know  the  numbers  for  a  total 
and  one  of  its  parts.  Have  the  children  state  this 
idea  in  their  own  words. 

•  In  problems  1,  5,  and  6  the  how -many-more- 
are-needed  situation  is  used.  This  is  another  use 
of  the  parts-total  relationship  in  subtraction. 

•  Before  assigning  the  written  activity  at  the 
bottom  of  the  page,  remind  the  class  that  we  find 
the  answer  to  a  problem  by  using  numbers  shown 
in  the  problem  and  apply  the  appropriate  opera¬ 
tion.  Then,  we  rewrite  the  answer  with  its  label. 

Individualizing  Instruction 

•  Slower  learners  may  play  a  game  for  practice. 
Show  a  box  and  tell  pupils  that  it  contains  8 
objects.  Remove  some  of  the  objects  in  such  a  way 
that  the  pupils  cannot  see  how  many  have  been 
removed.  Let  them  see  the  part  of  the  set  remain¬ 
ing  in  the  box  and  then  tell  the  number  for  the 
part  removed.  Use  only  totals  through  9.  Let 
different  children  remove  parts  of  the  total  set 
from  the  box. 

•  Have  the  more  capable  children  write,  for  others 
to  solve,  problems  of  three  different  kinds,  all  of 
which  require  subtraction. 
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Pupil’s  Objectives 

(a)  To  review  that  sets  of  things  do  not  need  to 
be  alike  or  identical  in  all  ways  in  order  to  join 
them  or  to  separate  them;  and  (b)  to  learn  to  use 
the  correct  label  for  an  answer  to  a  problem. 

New  Words 

act,  label 

Background 

The  children  have  been  counting,  joining,  and 
separating  sets  of  things.  In  earlier  grades,  they 
have  learned  to  identify  the  number  property  (how 
many  members)  of  a  set  and  to  produce  a  set 
which  has  a  specified  number  property  when  the 
number  is  a  whole  number.  They  have  learned  to 
use  addition  to  find  the  number  for  the  total  when 
joining  sets  and  subtraction  to  find  the  number  for 
a  part  when  separating  sets.  When  joining  sets,  it 
is  not  necessary  that  the  elements  of  sets  be  alike 
in  all  ways  in  order  for  the  sets  to  be  joined.  We 
can  join  a  set  of  4  elephants  and  a  set  of  2  lions 
and  call  them  animals.  Or,  we-  can  join  a  set  that 
contains  a  garden  hose  and  a  knife  with  a  set 
containing  a  stove,  a  lily,  and  a  hammer.  The 
resulting  set  will  contain  all  of  these  elements,  which 
are  alike  in  that  they  are  all  things  and  the  number 
property  of  the  new  set  will  be  5.  Within  the 
child’s  experience  there  is  usually  some  easily  dis¬ 
cerned  likeness  among  sets  being  joined  or  sepa¬ 
rated,  so  he  can  think  of  a  common  name  to  use 
in  labeling  the  answer  to  a  problem. 

Teacher’s  Preparation 

In  advance  of  the  lesson,  prepare  a  small  box 
with  the  following  items:  2  paper  clips,  1  crayon, 
1  pencil,  2  rubber  bands,  and  1  pair  of  scissors. 

Pre-Book  Lesson 

•  With  the  following  statement,  help  pupils  to 
find  the  number  for  the  set  as  well  as  an  appro¬ 
priate  label.  “There  is  a  set  of  objects  in  this  box. 
Let’s  see  how  many  objects  there  are  in  the  set.” 

•  Perhaps  this  same  type  of  illustration  can  be 
accomplished  by  asking  a  boy  to  identify  and  count 


the  items  in  his  pocket;  or  a  girl  to  do  the  same 
with  her  pencil  case.  It  may  be  possible  to  identify 
a  set  of  objects  in  a  child’s  desk. 

•  Using  items  that  belong  to  the  children,  show 
a  set  of  2  sweaters  (or  coats)  and  another  set  of  4 
caps  (or  gloves).  Ask,  “When  we  join  a  set  of 
sweaters  with  a  set  of  caps,  in  what  way  are  all  the 
members  of  the  new  set  alike?  What  can  we  call 
the  things  in  the  new  set?”  (pieces  of  clothing) 

Illustrate  the  idea  in  thinking  about  tables  and 
chairs.  Pupils  may  suggest  other  sets  of  objects  for 
which  to  find  a  label. 

•  In  order  to  show  separation,  start  with  the  6 
pieces  of  clothing  arrived  at  in  the  work  above. 
Remove  the  4  caps.  Ask  what  we  should  call  the 
remaining  items  in  the  set.  Pupils  may  want  to 
call  the  remaining  items  sweaters,  but  point  out  that 
the  set  from  which  some  items  were  removed  was 
named  pieces  of  clothing ;  so  2  pieces  of  clothing  are  left. 

This  idea  is  a  little  difficult,  so  repeat  the  activity 
until  pupils  seem  to  understand  that  the  other  part 
of  a  set  has  the  same  name  as  the  set  from  which 
part  is  removed. 

Using  the  Text  Page 

•  Have  selected  children  read  each  problem  and 
explain  why  they  chose  the  particular  label  for  the 
answer.  Have  different  children  explain  how  to 
find  the  answer  to  each  problem.  Do  not  empha¬ 
size  the  answer;  but,  how  to  find  the  answer. 

•  Before  assigning  the  written  work  (to  be  shown 
both  horizontally  and  vertically),  review  how  to 
work  problems, — we  write  only  the  numerals  and 
the  operation  sign  and  find  the  answer.  Then  we 
rewrite  the  answer  with  its  correct  label. 

Individualizing  Instruction 

The  more  capable  children  should  find  it  interesting 
to  write  different  combinations  of  names  for  unlike 
sets  and  identify  the  label  when  the  sets  are  joined. 
For  example: 

hammers  and  saws  are  tools; 
robins  and  crows  are  birds; 
boys  and  girls  are  children; 
lions  and  horses  are  animals; 
nickels  and  dimes  are  coins. 
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Labeling  the  Answers  for  Problems 

Social  labels  for  answers  [O] 

1.  These  three  boys  and  2  girls  are  at  the  circus. 

When  we  find  the  number  for  the  total,  will  the  label  for 
the  answer  be  boys  or  girls  or  circus  or  children?  chi  Idren 

5 

*  Read  Ex.  2-7.  Do  not  write  the  work.  Just  tell  what 
is  missing.  This  will  help  you  to  label  your  answer. 

2.  The  children  watched  4  horses  and  4  dogs  in  a 

animals 

circus  act.  How  many  _?_  were  in  the  act?  8  animals 

3.  The  ring  near  Joe  has  9  animals  in  it.  Two  of  them 

°  animals 

are  monkeys.  How  many  other  _?_  are  there?  7  animals 

4.  Sam  watched  5  of  the  9  elephants  leave  their  ring. 

elephants  x 

Then  how  many  _?_  were  in  that  ring?  4  elephants 

5.  Sue  gave  away  some  of  the  8  nuts  she  had.  Two 
peanuts  are  left.  How  many  _?_  did  Sue  give  away?  6  nuts 

toys 

6.  Four  balls  and  3  tops  make  how  many  _?_  in  all?  7  toys 

cents 

7.  How  many  _?_  are  3  cents  and  a  nickel?  8  cents 

[W] 

Write  the  work  for  each  problem  two  ways.  Then 
write  the  answer  again  with  its  label,  as  on  page  17. 

(twenty-nine)  29 

*  Pupils  may  remember  that  they  should  rewrite  an  answer  and  label  it,  but  sometimes  they 
don’t  know  what  the  label  should  be.  This  page  provides  work  in  deciding  what  the  label 
should  be. 


A  Set  of  Even  Numbers 

2  18  50 

84  16  32 

70  28  4 


Even  Numbers  and  Odd  Numbers 

Adding  or  tubtracting  1  [O] 

1.  Say  the  one’s  digits  of  the  numerals  for 

.0,2,  4, 5,8  1,3, 5,7,9 

this  set  of  even  numbers;  of  odd  numbers. 


A  Set  of  Odd  Numbers 

45  3  41 

89  37  5 

1  65  9 


Set  A 

6 

8 

4 

+  1  +1 

+  1 

7 

• 

7 

• 

7 

• 

Set  B 

5 

3 

1 

+  1  +1 

+  1 

7 

• 

? 

7 

• 

Set  C 

4 

6 

8 

-1 

-1 

-1 

7 

* 

7 

• 

7 

• 

Set  D 

9 

5 

7 

-1  -1 

-1 

7 

• 

7 

• 

7 

• 

2. 

What  numbers  for  a-d 

are 

not  correct? 

a. 

Odd: 

6,  40 

6  43 

35 

59 

40 

71 

b. 

Even: 

15,  47 

8  15 

20 

16 

47 

64 

c. 

Odd: 

12,  88 

27  9 

12 

88 

3 

11 

d. 

Even: 

19,  13 

19  22 

18 

13 

34 

12 

fw] 

For  each  _?_,  write  “odd”  or  “even.” 

3.  Show  sums  only  for  set  A. 

odd 

a.  The  sums  are  numbers. 

b.  If  you  add  1  to  an  even  number,  the 

odd 

sum  is  an  _?_  number. 


4.  Show  sums  only  for  set  B. 

even 

a.  The  sums  are  numbers. 

b.  If  you  add  1  to  an  odd  number,  the 

J  even 

sum  is  an  _?_  number. 


5.  Show  answers  only  for  set  C. 

a.  The  answers  are  _?_  numbers. 

b.  If  you  subtract  1  from  an  even  number, 

odd 

the  answer  is  an  _?_  number. 


6.  Show  answers  only  for  set  D. 

even 

a.  The  answers  are  _?_  numbers. 

b.  If  you  subtract  1  from  an  odd  number, 

J  even 

the  answer  is  an  _?_  number. 


30  (thirty) 

*  Even  numbers  are  zero  and  other  multiples  of  2.  All  other  whole  numbers  belong  to 
the  set  of  odd  numbers. 


Teaching  Pages  30  and  31 


Pupil’s  Objectives 

(a)  To  discover  the  relationship  between  odd 
and  even  numbers;  (b)  to  learn  the  generalization 
that  the  result  is  odd  when  1  is  added  to  or  sub¬ 
tracted  from  an  even  number;  and  (c)  to  learn  the 
generalization  that  the  result  is  even  when  1  is 
added  to  or  subtracted  from  an  odd  number. 

Background 

Even  numbers  are  defined  as  the  set  of  all  numbers 
which  are  products  of  2  and  another  whole  number. 
Since  multiplication  has  not  yet  been  developed, 
we  shall  attempt  to  build  an  understanding  of  even 
numbers  as  they  are  related  to  2  without  using 
multiplication  as  such. 

Odd  numbers  may  be  simply  defined  as  numbers 
that  are  1  greater  than  an  even  number. 

Eventually  children  should  come  to  know  that 
(1)  the  sum  of  two  even  numbers  is  even;  (2)  the 
sum  of  two  odd  numbers  is  even;  (3)  the  sum  of  an 
odd  and  an  even  number  is  odd;  and  that  the  same 
generalizations  are  true  for  the  unknown  addend 
when  the  operation  is  subtraction  and  the  two 
numbers  we  start  with  are  even;  are  odd;  one  is 
even  and  the  other  is  odd. 

Teacher’s  Preparation 

Have  a  set  of  at  least  20  blocks  or  cubes*  avail¬ 
able.  If  they  are  not  readily  available  in  your 
room,  kindergarten  rooms  are  usually  equipped 
with  sets  of  multicolored  1 "  cubes. 

Pre-Book  Lesson 

•  Tell  the  children  that  we  call  some  numbers 
even  numbers,  and  that  we  call  some  odd  numbers. 

•  Use  blocks  or  cubes  as  follows  to  demonstrate 
even  numbers:  “I  am  going  to  build  up  these  blocks 
by  2’s.  If  we  put  on  blocks  1  at  a  time,  we  couldn’t 
keep  the  two  stacks  even.  Each  time  we  will  write 
the  numeral  for  the  number  of  blocks  we  have 
used.”  As  you  build  the  stacks  it  should  progress 
something  like  this: 

•  See  1 3,  page  xix. 


040 
0  0 


0  0 
0  0 
0  0 


and 
so  on 


to  20 


Ask  such  questions  as: 

How  many  blocks  must  we  use  each  time  to  keep  the 
stacks  even?  Let’s  count  the  sets  of  2  in  this  stack. 


Guide  the  discussion  to  lead  to  the  idea  that  even 
numbers  are  related  to  twoness. 

As  a  result  of  reading  the  numerals  for  even 
numbers,  identified  with  the  blocks,  most  children 
will  recognize  that  we  say  the  even  numbers  when 
we  count  by  two.  Numerals  for  even  numbers  end 
in  0,  2,  4,  6,  8. 

•  After  demonstrating  and  discussing  the  even 
numbers,  ask  if  anyone  can  tell  what  an  odd  num¬ 
ber  is.  A  frequent  response  is,  “Any  number  that 
is  not  even.”  Lead  the  class  to  “see”  that  an  odd 
number  is  one  greater  or  one  less  than  an  even 
number.  Use  the  stacks  of  blocks  to  show  this 
relationship. 


One  less 
X  than  2 


One  greater 

/  than  2 
3 


0 

0  0 


^^One  greater 
5  than  4 

0  or 

r=p=1  one  less 

U —  than  6 

0  0 


Using  the  Text  Pages 

•  Ask  the  pupils  to  explain  why  to  each  of  their 
answers  for  Ex.  1  and  2  on  page  30. 

•  The  more  capable  children  may  proceed  inde¬ 
pendently  with  the  written  work.  You  may  wish 
to  work  Ex.  3-4  orally  with  the  slower  learners 
before  assigning  the  page  as  written  work. 

•  Before  proceeding  to  the  work  on  page  31,  be 
sure  to  discuss  the  generalizations  arrived  at  in  the 
written  work  on  page  30.  Extension  of  these  impor¬ 
tant  ideas  is  developed  on  page  31 .  The  pupil  must 
understand  one  level  before  proceeding  to  the  next. 

•  The  more  capable  children  should  proceed  with 
the  written  work  on  page  31  independently.  It 
may  be  more  profitable  for  the  slower  learners  if  you 
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direct  exercises  1-8  orally.  Then  Ex.  9-14  can  be 
assigned  as  written  work  for  them. 

Individualizing  Instruction 

More  capable  children  may  do  the  following  activity 
for  written  work: 

•  Write  the  numerals  for  counting  by  3’s.  Do 
those  numerals  stand  for  odd  numbers  or  for  even 
numbers  or  for  some  of  each?  Why  is  this  so? 


•  Write  the  numerals  for  counting  by  4’s.  Do 
those  numerals  stand  for  odd  numbers  or  for  even 
numbers?  Why  is  this  so? 

•  Turn  back  to  the  chart  on  page  2.  Do  the 
numerals  show  even  numbers  or  odd  numbers  in 

a.  the  column  under  1? 

b.  the  column  under  2? 

c.  the  diagonal  from  0  to  99? 

d.  the  row  started  by  10?  by  50? 


NOTES 
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More  about  Even  and  Odd  Numbers 

Adding  or  subtracting  2  [W] 

1.  Copy  the  examples  in  Set  A  and  find  the 
sums. 

2.  Do  the  same  for  set  B. 

3.  In  which  set  are  all  sums 

a.  odd  numbers?  b  b.  even  numbers?  a 

4.  Copy  the  examples  in  set  C  and  write  the 
answers. 

5.  Do  the  same  for  set  D. 

6.  In  which  set  are  all  answers 

a.  odd  numbers?  d  b.  even  numbers?  c 

7.  Will  the  sum  be  an  odd  or  an  even  number 

a.  if  you  add  2  to  an  odd  number?  odd 

b.  if  you  add  2  to  an  even  number?  even 

8.  Will  the  answer  be  an  odd  or  an  even  number 

a.  if  you  subtract  2  from  an  even  number?  even 

b.  if  you  subtract  2  from  an  odd  number?  odd 

9.  Which  are  even  numbers?  34  41  59  99  8  34 

10.  Which  are  odd  numbers?  55  62  97  84  43  55,97,43 

11.  Show  the  set  of  even  numbers  from  2  through  24. 

2,  4,  6,  8,  10,  12,  14,  16,  18,  20,  22,  24 

12.  Show  the  set  of  odd  numbers  from  7  through  29. 

7,  9,  11,  13,  15,  17,  19,  21,  23,  25,  27,  29 

13.  What  even  number  comes  next  after 

a.  48?5o  b.  90?  92  e.  82?  84  d.  75?  76  e.  26?  28  f.  51?  52 

14.  What  odd  number  comes  next  after 

a.  17?  19  b.  44?  45  c.  71?  73  d.  30?  31  e.  13?  15  f.  62?  63 

(thirty-one)  31 

Pupils  should  now  understand  that  adding  one  to  an  even  number  gives  an  odd  number 
(and  vice  versa);  that  adding  two  to  an  even  number  gives  an  even  number;  and  that 
adding  two  to  an  odd  number  gives  an  odd  number. 


4 

+2 

> 

• 

6 

Set  A 

2 

+2 

• 

4 

6 

+2 

> 

• 

8 

Set  B 

7 

5 

3 

+  2 

+  2 

+2 

? 

? 

? 

9 

7 

5 

Set  C 

8 

4 

6 

-2 

-2 

-2 

> 

• 

> 

• 

? 

6 

2 

4 

Set  D 

9 

5 

7 

-2 

-2 

-2 

> 

• 

> 

• 

? 

7 

3 

5 

,  8 


Now  that  your  pupils  think  about  both  A.  and  S.  facts  in  terms  of  addends 
and  sum,  they  should  find  work  with  the  chart  on  page  33  very  interesting. 


A  New  Way  to  Look  at  Things  You  Know 

Chart  for  A.  and  S.  facts ;  sums  as  great  as  9  [O] 

1.  Find  5  in  the  chart  on  page  33. 

a.  In  the  blue  column,  find  the  2  that  is  in  the  same 
row  as  5  .  This  shows  that  2  is  one  addend  of  5. 

b.  In  the  red  row,  find  3  in  the  same  column  as  5  . 
When  2  is  one  addend  of  5,  is  3  the  other  addend?  Yes 

2.  Use  a  row  and  a  column  to  find  the  addends  shown 

4  ancL5  3  and  2  5  and*3 

for  a.  9  .  b.  6  .  c.  8  . 


If  you  know  a  pair  of  addends  of  a  sum,  you  can  give 
the  set  of  A.  and  S.  facts  for  that  sum  and  its  pair  of 
addends. 

3  and  4 

3.  Find  7  .  What  are  the  addends?  A  Say  the  set  of 
A.  and  S.  facts.  3  +  4  =  7  4  +  3  =  7  7-3  =  4  7-4  =  3 


4.  Say  the  set  of  A.  and  S.  facts  for 

See  Ex.  8  „  SejyEx.  9 

8  •  h.  5  .  e.  7  .  d. 


_  —  —  -  -  —  —  •  ©• 

_  3  +  2  +  3  =  5  5-3  =  2  5  -  2  =3 

©  1+4=5  4+1=5  5-1=4  5-4=1 


See 


r.7 


5.  Why  does  each  black  numeral  in  the  chart  show  a 
sum  for  both  the  A.  facts  and  the  S.  facts?  it  shows  the 

number  for  the  total. 

6.  Find  6  and  the  addends  shown  for  6  Then  find 
the  other  black  6’s  and  the  pairs  of  addends  shown  for 
each.  Say  all  the  sets  of  A.  and  S.  facts  with  the  sum  6. 

5+1=6  1+5=6  6-5=1  6-1=5 

4  +  2  =  6  2  +  4  =  6  6  -  4  =  2  6  -  2  =  4  .  , 

3  +  3  =  6  6-3  =  3  [W] 

7.  Start  with  9  and  the  addends  shown  for  9  .  Show 
all  the  sets  of  A.  and  S.  facts  in  which  9  is  the  sum. 

8+1=9  1+8=9  9-8=1  9-1=8  7+2=9  2+7=9  9-7=2  9-2=7 

6+3  =  9  3+6  =  9  9  -  6  =  3  9-3  =  6  5  +  4  =  9  4+5  =  9  9  5.  =  4  9  -  4  =  5 

8.  Start  with  8  and  the  addends  shown  for  8  .  Show 

7+1  =  8  1+7  =  8  8-7  =  1  8-1  =  7  .  6  +  2  =  §  2  +  6  =  8  8-  6  =  2  8-2  =  6 

all  the  sets  of  A.  and  S.  facts  in  which  8  is  the  sum. 

5+3=8  3+5=8  8 -5= 3  8-3=5  4+4=8  8-4=4 

9.  Start  with  7  and  the  addends  shown  for  7  .  Show 

6+1=7  1+6=7  7-6=1  7-1=6 

all  the  sets  of  A.  and  S.  facts  in  which  7  is  the  sum. 

5+2=7  2+5=7  7-5=2  7-2=5 

32  (thirty-two)  4  +  3  =  7  3  +  4  =  7  7-4  =  3  7-3  =  4 


Teaching  Pages  32  and  33 


Pupil’s  Objectives 

(a)  To  begin  to  use  an  addition-subtraction  num¬ 
ber  chart;  and  (b)  to  review  the  addends  of  all 
sums  2  through  9. 

New  Word 

(page  32)  column 

Background 

The  addition-subtraction  number  chart  is  an 
excellent  device  for  showing  the  addends  and  sums 
for  all  A.  and  S.  facts.  In  the  chart,  one  can 
readily  find  the  numerals  for  a  given  sum  and  all 
of  its  related  pairs  of  addends.  And,  vice  versa, 
one  can  see  the  numerals  for  any  particular  addend 
and  its  relationship  to  all  possible  sums. 

In  this  chart,  the  numerals  for  one  set  of  addends 
appear  in  red  across  the  top  of  the  chart.  The 
numerals  for  the  other  set  of  addends  appear  in 
blue  down  the  left  side  of  the  chart.  Many  teachers 
prefer  to  show  the  operation  symbol  inside  the 
upper  left  square  (which  is  otherwise  empty). 
Later,  when  children  are  introduced  to  the  multi¬ 
plication-division  chart,  it  is  useful  to  know  by  a 
glance  at  the  upper  left  square  the  operation  em¬ 
bodied  in  the  chart. 

The  numeral  for  a  particular  sum  is  found  in 
the  chart  by  starting  with  the  addend  shown  in 
the  blue  column  and  the  addend  shown  in  the  red 
row.  By  following  across  from  the  addend  shown 
in  the  side  column  and  down  from  the  addend 
shown  in  the  top  row,  the  two  paths  ultimately 
meet.  The  numeral  inside  the  square  at  the  inter¬ 
section  of  the  two  paths  represents  the  sum  of  the 
two  addends  chosen.  The  inverse  of  this  operation 
is  to  start  in  the  chart  with  the  numeral  for  a 
known  sum  across  from  or  under  the  numeral  for 
a  known  addend.  Moving  upward  or  to  the  left 
from  the  sum  numeral  reveals  the  numeral  for  the 
unknown  addend. 

Teacher’s  Preparation 

•  Make  a  large  class  chart  like  the  one  at  the 
top  of  text  page  33.  A  chart  prepared  on  light¬ 


weight  tagboard  or  newsprint  would  be  more  func¬ 
tional  for  future  use  than  one  made  on  the  chalk¬ 
board.  In  either  case,  you  will  find  it  practical  to 
use  one  color  (red)  for  the  row  of  addends  shown 
and  another  color  (blue)  for  the  column  of  addends 
shown.  Numerals  for  the  sums  should  appear  in  a 
third  color  (black).  The  chart  would  be  about  30" 
square. 

•  Prepare  a  master  for  duplicating  a  small  chart. 
Do  not  fill  in  any  of  the  squares  of  the  chart.  It 
is  to  be  used  by  the  pupils. 

Pre-Book  Lesson 

•  Develop  the  use  of  the  large  class  chart  some¬ 
what  as  follows: 

Look  at  the  4  in  the  blue  column.  Follow  the  row 
across  from  the  4  to  the  6.  The  6  shows  a  sum  and  4  is 
one  of  its  addends.  Can  you  find  the  2  in  the  red  row 
above  the  6?  It  shows  the  other  addend  of  6  when  one 
addend  is  4. 

The  numeral  for  one  addend  I  am  thinking  of  is  the 
2  in  the  red  row.  The  sum  is  7.  Who  can  point  to  the 
numeral  for  the  other  addend? 

•  The  discussion  and  questioning  should  lead 
the  class  to  the  discovery  that,  except  when  the 
addends  are  equal,  the  numerals  for  two  addends 
of  a  sum  appear  on  the  chart  in  two  places.  Con¬ 
tinue  to  ask  questions  about  the  class  chart  until 
you  are  sure  that  the  children  are  thoroughly 
familiar  with  how  to  read  and  interpret  it. 

Using  the  Text  Pages 

•  Refer  to  the  geometric  forms  square,  circle,  and 
triangle  as  appropriate  in  these  exercises. 

•  Be  sure  that  the  children  understand  that 
there  are  four  sets  of  A.  and  S.  facts  for  each  of 
sums  9  and  8  and  its  pairs  of  addends;  and  that, 
for  the  sum  7  and  its  pairs  of  addends,  there  are  3 
sets  of  A.  and  S.  facts. 

For  9: 

1+8  =  9,  8  +  1=9,  9-1=8,  9-8  =  1 

2  +  7  =  9,  7  +  2  =  9,  9-2  =  7,  9-7  =  2 

3  +  6  =  9,  6  +  3  =  9,  9-3  =  6,  9-6  =  3 

4  +  5  =  9,  5  +  4  =  9,  9-4  =  5,  9-5  =  4 
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For 

8: 

1  + 

7 

=  8, 

7 

+ 

1 

=  8, 

8 

2  + 

6 

=  8, 

6 

+ 

2 

=  8, 

8 

3  + 

5 

=  8, 

5 

+ 

3 

=  8, 

8 

4  + 

4 

=  8, 

8 

— 

4 

=  4 

For 

7: 

1  + 

6 

=  7, 

6 

+ 

1 

=  7, 

7 

2  + 

5 

=  7, 

5 

+ 

2 

=  7, 

7 

3  + 

4 

=  7, 

4 

+ 

3 

=  7, 

7 

1  =  7,  8 

2  =  6,  8 
3  =  5,  8 


1  =  6,  7 

2  =  5,  7 

3  =  4,  7 


•  The  enrichment  material  on  page  33  may  be 
appropriate  for  use  by  more  capable  children  only. 
The  children  must  understand  how  to  read  and 
interpret  the  chart  before  this  section  is  assigned. 

You  may  wish  to  assign  both  of  these  pages  as 
enrichment  material  for  your  more  capable  children 
only  and  come  back  to  them  at  a  later  time  for  the 
average  and  slower  learners.  Sections  labeled  Enrich¬ 
ment  in  a  clue  caption  and  titled  Do  Ton  Like  to  Try 
New  Things?  appear  in  each  chapter  throughout 
the  text  as  material  for  use  of  more  capable  children 
who  finish  regular  assignments  ahead  of  the  other 
members  of  the  class.  Such  sections  may  be  used 
as  they  appear  in  the  text  or  may  be  saved  for  later 


assignments  when  the  teacher  sees  a  need.  It  is 
just  possible  that  you  will  want  to  use  some  of  the 
enrichment  sections  as  work  for  all  pupils. 

Individualizing  Instruction 

Give  all  pupils  the  blank  addition-subtraction 
charts  you  have  duplicated.  The  following  are 
suggestions  for  use  of  the  charts: 

a.  Have  pupils  write  the  numerals  for  as  many 
of  the  addends  and  sums  as  they  can.  Permit  the 
slower  learners  to  make  dot  pictures  to  help  them 
see  the  parts  and  total  from  which  they  can  derive 
pairs  of  addends  and  their  sums. 

b.  Write  number  sentences  or  show  flash  cards 
and  have  the  children  fill  in  the  corresponding 
squares  on  the  chart.  For  consistency,  have  pupils 
use  the  numeral  in  the  left  column  as  the  first 
numeral  in  an  addition  number  sentence. 

c.  Have  the  children  write  on  their  charts  the 
row  numerals  and  the  column  numerals  showing 
addends.  Then  designate  selected  squares  within 
the  chart  to  write  letters  for  sums.  Have  the  chil¬ 
dren  write  a  number  sentence  for  each  of  these 
sums  and  its  pair  of  addends.  You  may  want  to 
alter  this  somewhat  by  putting  letters  in  place  of 
some  of  the  numerals  for  addends. 


NOTES 
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Do  You  Like  to  Try  New  Things? 

Enrichment  [W] 

1.  In  the  chart  find  X. 

a.  What  sum  does  X  stand  for?  10 

b.  What  are  the  two  addends  of  the  sum  X  stands  for? 

c.  Show  the  set  of  A.  and  S.  facts. 

8+2=10  2+8=10  10-8=2  10-2=8 

2.  In  the  chart  find  W. 

a.  What  sum  does  W  stand  for?  10 

b.  What  are  the  two  addends  of  that  sum?  7  and  3 

c.  Show  the  set  of  A.  and  S.  facts. 

7+3=10  3+7=10  10-7=3  10-3=7 

3.  Find  Y.  Show  the  set  of  A.  and  S.  facts  for  that 

sum  and  its  two  addends.  5+5=10  10-5=5 

4.  Find  Z.  Show  the  set  of  A.  and  S.  facts. 

4+6=10  6+4=10  10-4=6  10-6=4 

5.  To  show  all  the  pairs  of  addends  of  10,  we  need 
another  row  and  another  column  in  the  chart.  What 
numeral  in  the  blue  column  would  start  the  row?  9What 
numeral  in  the  red  row  would  start  the  column?  9 

6.  Try  to  show  the  sum  the  letter  stands  for. 
a.  M11  b.  N  12  c.  P  14  d.  Q  13  e.  R  16 


8  and  2 


f.  S  15 
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Another  facet  in  developing  problem-solving  ability! 


Telling  What  Is  Given 

A.  and  S.  problems ;  addends-sum  relationship  [O] 

For  each  problem  say,  “The  numbers  for  the  parts  are 
given”  or  say,  “The  numbers  for  a  total  and  one  part  are 
given.” 

1.  Seven  large  boats  and  2  small  boats  took  groups  on 

fishing  trips.  “The  numbers  for  the  parts  are  given.” 

2.  Three  of  the  7  large  boats  went  to  one  place  to 
fish.  The  other  large  boats  went  to  another  place. 

“The  numbers  for  a  total  and  one  part  are  given.” 

3.  On  one  boat  there  were  2  women  and  7  men. 

‘‘The  numbers  for  the  parts  are  given.” 

4.  The  wind  blew  away  the  hats  of  2  of  the  7  men. 

‘‘The  numbers  for  a  total  and  one  part  are  given.” 

5.  One  of  the  women  caught  2  fish.  The  other  one 

CaUght  6  fish.  "The  numbers  for  the  parts  are  given.” 

6.  Three  of  the  9  boats  were  black. 

‘‘The  numbers  for  a  total  and  one  part  are  given.” 

7.  A  girl  caught  4  fish  of  one  kind  and  5  fish  of 

another  kind.  “The  numbers  for  the  parts  are  given.” 

8.  Two  of  the  8  fish  one  man  caught  were  so  small 
that  he  had  to  throw  them  back  into  the  water. 

‘‘The  numbers  for  a  total  and  one  part  are  given.” 

9.  One  man  lost  some  of  his  6  fish.  He  had  4  left. 


♦  Extra  Problems.  Work  Set  2. 


i 
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Pupil’s  Objectives 

(a)  To  continue  learning  to  distinguish  between 
problems  requiring  addition  and  problems  requir¬ 
ing  subtraction  in  terms  of  the  information  given; 
(b)  to  distinguish  between  the  several  types  of 
situations  requiring  subtraction  as  a  result  of  the 
information  given  in  a  problem  setting;  (c)  to  be 
able  to  determine  whether  the  known  information 
involves  numbers  for  two  parts,  thus  requiring 
addition  or  the  number  for  a  total  and  one  part, 
thus  requiring  subtraction;  and  (d)  to  use  known 
information  as  a  basis  for  asking  a  problem  question. 

New  Words 

large ,  women 

Background 

The  problem  setting  in  which  we  find  ourselves 
determines  the  application (s)  we  make  of  number. 
As  a  consequence  of  knowing  certain  information, 
we  should  be  able  to  predict  fairly  accurately  what 
the  question  will  be.  In  addition  and  subtraction 
situations  the  given  information  must  be  numbers 
either  for  the  two  parts  of  a  total  set  or  for  a  total 
and  one  of  its  parts.  After  pupils  have  had  ample 
experience  in  analyzing  the  given  information  to 
determine  whether  the  given  data  pertain  to  a 
total  and  a  part  or  to  two  parts,  they  can  then  use 
this  as  the  basis  for  developing  a  mathematical 
model  for  the  problem.  They  then  use  the  model 
(number  sentence)  as  a  guide  in  finding  the  solution 
to  the  problem.  If  number  sentences  are  used  as 
the  basic  approach  to  problem-solving  without  the 
prior  period  of  development  of  the  ability  to  really 
analyze  the  situation,  the  problem-solving  proce¬ 
dure  becomes  too  mechanical  and  often  misleading. 

By  going  through  the  stages  of  the  carefully 
developed  problem-solving  program  of  Mathematics 
We  Need,  pupils  are  guided  to  development  of  the 
ability  to  solve  problems.  The  program  provides 
for  proceeding  through  the  following  stages  to  ar¬ 
rive  at  stage  4  in  the  fourth  grade: 

1.  Analyze  the  situation. 

2.  Associate  the  correct  mathematical  sentence 
with  the  analysis. 


3.  At  the  same  time,  study  the  method  for  solving 
the  problem. 

4.  Eventually  bring  together  stages  1,  2,  and  3 
by  writing  the  mathematical  sentence  and  then 
using  it  to  solve  the  problem. 

Teacher’s  Preparation 

Have  some  manipulative  materials  ready. 

Pre-Book  Lesson 

•  Use  the  objects  you  have  available  to  demon¬ 
strate  the  following  subtraction  situations: 

a.  How  many  left 

b.  How  many  gone 

c.  Both  parts  shown,  but  the  number  for  only 
one  part  known 

d.  How  many  more  are  needed 

•  As  each  of  the  subtraction  situations  is  demon¬ 
strated  and  discussed,  have  selected  children  explain 
what  operation  to  use  for  solving,  and  tell  why. 

Using  the  Text  Page 

•  Tell  the  class  that  each  exercise  is  part  of  a 
problem.  They  are  to  read  the  information  given 
and  then  decide  whether  what  is  shown  are  num¬ 
bers  for  a  total  and  one  of  its  parts  or  numbers  for 
two  parts  of  a  total. 

•  After  the  children  have  decided  what  is  given, 
have  them  write  an  addition  or  a  subtraction 
question  to  complete  each  problem. 

Individualizing  Instruction 

•  Write  the  following  on  the  chalkboard.  Re¬ 
mind  pupils  that  each  shape  represents  a  different 
number. 

If  O  is  one  addend  of  A,  the  other  addend  is  □. 
Have  all  pupils  write  8  sentences  in  this  form,  using 
sums  through  9. 

•  Write  on  the  board: 

8  =  5  and  3  7  =  1  and  6  9  =  7  and  2 

Have  the  slower  learners  show  a  set  of  A.  and  S. 
facts  for  the  numbers  for  each  total  and  the  pair 
of  parts  indicated. 

•  Extra  Problems,  Set  2,  may  be  assigned. 
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Pupil’s  Objectives 

(a)  To  use  the  ruler  to  find  all  the  pairs  of 
numbers  for  parts  of  a  set  of  10;  (b)  to  study  and 
master  the  A.  and  S.  facts  with  sum  10;  (c)  to  find 
the  number  that  n  stands  for  in  addition  and  sub¬ 
traction  number  sentences  showing  sums  as  great 
as  10;  and  (d)  to  differentiate  between  tables  of 
numbers  for  parts  of  a  set  and  tables  of  facts. 

Background 

The  ruler,  which  really  shows  a  portion  of  the 
number  line,  helps  pupils  to  understand  the  geo¬ 
metric  idea  of  number. 

A  table  of  numbers  for  pairs  of  parts  of  a  set 
shows  all  combinations  of  the  whole  numbers  1 
through  9.  A  table  of  A.  facts  with  a  given  sum 
shows,  with  the  signs  of  operation,  all  possible 
combinations  of  the  addends  1  through  9  and  their 
sum.  A  table  of  S.  facts  with  a  given  sum  shows, 
with  the  signs  of  operation,  the  sum,  the  sub¬ 
tracting  of  each  addend  1  through  9,  and  the 
resulting  addends. 

Teacher’s  Preparation 

Be  certain  that  each  pupil  has  a  ruler. 

Pre-Book  Lesson 

•  Direct  the  class  to  use  the  ruler  to  discover 
the  parts  of  3  inches.  By  counting,  they  will  dis¬ 
cover  that  when  1  inch  is  one  part  of  3  inches,  2 
inches  is  the  other  part;  when  2  inches  is  one  part 
of  3  inches,  1  inch  is  the  other  part.  As  pupils 
discover  the  parts,  make  a  table  on  the  board  to 
show  the  numbers  for  the  parts. 

•  Have  pupils  continue  this  activity,  finding 
parts  of  4  inches,  5  inches,  8  inches,  and  9  inches. 

•  Have  pupils  use  a  set  of  10  objects  and  tell 
the  set  of  A.  and  S.  facts  about  10;  6  and  4. 

•  Ask  whether  a  set  of  10  has  any  pair  of  parts 
for  which  there  are  only  2  facts  in  the  set  of  A. 
and  S.  facts. 

•  As  preparation  for  work  in  the  text,  have 
selected  pupils  go  to  the  chalkboard  and  write  a 
table  of  A.  facts  with  sum  6  (beginning  with 


1  +  5  =  6  and  ending  with  5  +  1  =  6);  with 
sum  7;  with  sum  8;  with  sum  9. 

Have  other  pupils  write  at  the  board  a  table  of 
S.  facts  with  sum  6  (beginning  with  6  —  1=5 
and  ending  with  6  —  5  =  1);  with  sum  7;  with 
sum  8;  with  sum  9. 

Using  the  Text  Page 

•  Have  the  pupils  use  their  rulers  to  find  num¬ 
bers  for  the  parts  of  10  and  copy  and  finish  the 
table  of  numbers  for  the  parts. 

•  You  may  wish  to  use  part  of  this  lesson  for 
oral  work  with  children  working  at  the  board. 
Lead  pupils  to  generalize  about  what  happens  to 
the  number  for  the  other  part  if  the  number  for 
one  part  increases  by  1. 

•  The  work  at  the  foot  of  the  page  in  finding 
the  unknown  number  is  not  a  new  type.  However, 
it  does  extend  the  sums  now  to  include  10. 

Individualizing  Instruction 

•  You  may  want  to  use  Show  the  Answer  practice 
with  the  slower  learners  before  assigning  the  written 
work  at  the  bottom  of  the  page. 

a.  Use  flash  cards  (see  Teaching  Pages  26  and 
27). 

b.  Write  on  the  board  number  sentences  con¬ 
taining  n  or  □  or  . 

c.  Ask  questions  such  as,  If  6  is  the  number  for 
one  of  the  parts  of  a  set  of  10,  what  is  the  number 
for  the  other  part? 

•  All  pupils  can  make  study  cards  (about  2" 
by  4")  for  the  facts  they  do  not  know.  Cards  can 
be  made  of  tagboard  or  construction  paper.  The 
front  and  back  of  two  different  types  of  study  cards 
are  shown  below. 


q-4=5 


(d 

+4 

n 

front 

9-n  =  5 


6 

+  4 
I  0 

back 
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Facts  with  the  Sum  10 


1  and  9 

2  and  ?  8 

3  and  ?  i 

4  and  ?  6 

and  so  on  to 


A.  and  S.  [W] 

1.  Use  your  ruler  to  find  the  numbers  for  the  parts 
of  the  set  of  10  inches.  Copy  and 
finish  this  table  of  numbers  for  the 
parts. 

2.  Show  the  set  of  A.  and  S.  facts 
about  each  of  these: 

a.  10;  2  and  8  c.  10;  7  and  3 

b.  10;  9  and  1  d.  10;  4  and  6 

e.  10;  5  and  5 


5  and  5 

6  and  4 

7  and  3 
I  8  and  2 


3.  Copy  Ex.  a-f  and  finish  each  set  of  A.  and  S.  facts. 

e.  5  +  5  =  10 


1  +  9=  10 
9+ 1=  10 


a.  10  -  6  =  4r+n\°o  c.  10  -  1  = 

10-4  =  6  10-9=1 

b.  8  +  2  =  10  18:1=1  d.  3  +  7  =  10  f.  10  -  4  =  6 


2+  8=  10 


7+3=  10 


10-6  =  4 


10-5  =  5 


4  +  6=  10 
6+  4=  10 


4.  Copy  and  finish  the  table  at  the 
right,  A.  Facts  with  Sum  10. 

5.  Make  the  table  S.  Facts  with 
Sum  10.  Start  with  10-1  =  9,  and 
end  with  10  -  9  =  1. 

10-1  =  9  10-3  =  7  10-5  =  5  10-7  =  3  10-9=1 
10-2  =  8  10-4  =  6  10-6  =  4  10-8  =  2 

Copy  and  finish  Ex.  6-23,  writing 
the  numeral  for  the  unknown  number. 


6.  2  +  7  =  n 

12.  10  -  6  =  w 

10 

7.  1  +  9  =  n 

13.  10  -  3  =  n 

8.  10  —  8  =  n 

10 

14.  2  +  8  =  n 

9.  9  -  6  =  n 

15.  5  +  5  =  n 

10 

10.  6  +  4  =  □ 

10 

16.  3  +  7  =  n 

11.  3  +  5  =  n 

17.  10  -  4  =  n 

2.  a  2+8=10  10-8  =  2 

8+2  =  10  10-2  =  8 

2.  b  9+1  =  10  10-9=1  2. 

1  +  9=10  10-1  =  9 

2.  d  4+  6=  10  10-4  =  6 

6  +  4=10  10-6  =  4 

2.  e  5  +  5=  10  10-5  =  5 

A.  Facts 


with  sum  10 

1  +  9  =  10 

2  +  ?s=  10 

and  so  on  to 

9  +  1  =  10 


10 


18.  8  +  2  =  n 


3+  7=  10 
4  +  6=  10 
5+5=  10 
6  +  4  =  10 
7+  3=  10 
8+  2=  10 


19.  10 


n 


20.  5  +  4  =  n 

21.  7  +  2  =  n 

22.  9  -  5  =  6 

23.  4  +  6  =  n 


(thirty-five) 

7+3=10  10-7  =  3 

3  +  7=10  10-3  =  7 


35 


Helpers  for  Addition  and  Subtraction  Facts 

Mental  procedures;  Extra  Examples  [O] 

You  can  use  these  helpers  for  A.  and  S.  facts.  Finish 
the  examples  given  in  Ex.  1-4. 

1.  A  total  and  its  parts.  Knowing  that  the  numbers 
for  a  total  set  and  its  parts  are  9;  6  and  3,  helps  you  find 
9  _  6  =  ?  %  +  6  =  *>  9-3  =  5  6  +  3  =  ^ 


2.  Equal  addends.  Finish  Ex.  a-c.  Then,  for  each 
of  Ex.  d-f,  tell  a  helping  fact  with  equal  addends. 


a.  3  +  3  =  6,  b.  8  —  4  =  4, 
so4  +  3  =  ?7  so10-4=?6 

and  3  +  4  =  ?  7  and  10  -  =  4 

d.  5  +  4=  ?  e.  7  —  3  =  ? 

4  +  4=8  or  5+5=10  6-3=3 


C.  4  +  4  =  8, 
so  3  +  4  =  ?  7 
and  4  +  3  =  ?  7 

f .  9  -  4  =  ? 

8-4=4 


3.  Sets  of  A.  and  S.  facts.  Knowing  one  fact  in  a  set 
of  A.  and  S.  facts  can  help  you  find  other  facts  in  that  set. 
a.  3  +  4  =  7,  b.  8  — 35  =  3,  c.  4  +  6  =  10, 
so  7  -  3  =  ?4  so  8  -  =  5  so  10  -  4  =  ?  6 


36 


4.  Facts  near  each  other.  Finish  Ex.  a-c.  Then  tell 
a  fact  that  can  help  with  each  of  Ex.  d-f. 


★ 


a.  4  T  2  —  6, 
so  5  +  2  =  } 
and  4  +  3  =  ? 

d.  10  -  4  =  ? 


b.  9  -  7  =  2 
so  8  -  7  =  3? 
and  10  -  7  =  ? 

e.  2  +  7  =  ? 


c.  8  +  2  =  10 
so  8  +  1  =  ?  9 

and  7  +  2  =  ?  9 
f .  5  +  3  =  ? 


10-5=5  1+7=8  5+2=7 

Answers  for  d  — f  will  vary. 

♦  Extra  Examples.  Turn  to  Sets  17  and  18  on  page 
357  for  practice  on  A.  facts;  Sets  19  and  20  for  practice 
on  S.  facts;  and  Set  21  for  practice  on  A.  and  S.  facts. 


(thirty-six) 


*This  is  the  first  of  many  references  to  sets  of  extra  examples  provided  in  the  reservoir  at 
the  back  of  this  book.  These  sets  of  examples  are  carefully  developed  so  that  they  may  be 
used  at  the  time  they  are  recommended  or  later. 


Teaching  Page  36 


Pupil’s  Objectives 

To  find  different  ways  to  think  about  numbers 
for  parts  and  totals  to  help  in  finding  the  answers 
to  A.  and  S.  facts  not  yet  mastered. 

New  Word 

practice 

Background 

Pupils  who  used  Mathematics  We  Need  in  the 
second  grade  were  introduced  to  helpers  for  verifying 
the  answer  to  an  A.  or  S.  fact.  These  helpers  stem 
from  generalizations  about  number  relationships 
that  foster  understanding.  In  order  to  forestall 
blind  memorization,  we  want  children  to  have  a 
flexible  means  of  self-help  in  finding  answers.  As 
the  child  approaches  mastery  of  a  fact  the  gen¬ 
eralization  will  remain  with  him,  but  the  use  of 
“helpers”  is  considered  to  be  second-best  as  a 
means  of  obtaining  answers — something  to  fall  back 
on  if  memory  fails.  Such  devices  will  be  discarded 
as  pupils  are  guided  toward  use  of  more  efficient 
methods. 

The  rule  of  Compensation  permits  us  to  change  the 
numbers  on  which  we  are  operating  in  order  to 
facilitate  the  solution.  For  example,  in  addition, 
the  change  we  make  in  one  addend  must  compensate 
for  the  change  we  make  in  the  other  addend.  In 
the  example  6  +  4,  we  can  subtract  1  from  6  and 
compensate  for  this  change  by  adding  1  to  4,  thereby 
keeping  the  total  relationship  the  same.  The  gen¬ 
eralization  for  Compensation  in  Addition  is:  For 
addition  of  two  numbers,  if  you  increase  one  addend  and 
decrease  the  other  addend  by  the  same  number,  the  sum 
remains  the  same. 

In  subtraction,  compensation  permits  us  to  add 
the  same  number  to  both  the  sum  and  the  known 
addend  without  changing  the  answer.  In  the  ex¬ 
ample  52  —  27,  we  may  find  it  easier  to  add  3  to 
both  numbers  and  find  the  answer  to  55  —  30.  In 
both  cases  the  answer  is  25.  The  generalization  for 
Compensation  in  Subtraction  is:  For  subtraction,  if 
you  increase  or  decrease  both  sum  and  known  addend  by 
the  same  number,  the  unknown  addend  remains  the  same. 


Pre-Book  Lesson 

•  Review  sets  of  A.  and  S.  facts  when  numbers 
for  two  parts  of  a  set  or  lor  a  total  and  one  part 
are  given. 

•  Use  objects  in  the  classroom  to  demonstrate 
the  relationship  between  adding  4  +  2  and  3  +  3. 
Place  4  books  in  one  pile  and  2  books  in  another 
pile.  Let  the  class  see  that  7  more  on  the  2-pile  and 
7  fewer  on  the  4-pile  will  not  change  the  total 
number  of  books.  This  is  a  demonstration  of  the 
use  of  compensation.  Demonstrate  this  idea  with 
several  other  groups. 

Using  the  Text  Page 

Be  sure  to  emphasize  each  of  the  helpers  pre¬ 
sented  in  this  material. 

Individualizing  Instruction 

•  The  helpers  may  be  particularly  useful  in  aiding 
the  slower  learners.  It  will  be  well  worth  the  time 
spent  to  be  sure  that  the  children  understand  the 
idea  behind  each  helper  and  that  they  know  how  to 
use  it. 

•  Be  sure  that  all  pupils  can  tell  sets  of  A.  and  S. 
facts,  using  the  number  for  a  total  and  the  numbers 
for  its  pairs  of  parts.  Ask  them  to  tell  other  facts 
in  the  set  when  one  fact  is  given. 

•  Give  extra  practice  in  learning  the  facts  with 
equal  addends  (2  +  2=4,  4  —  2  =  2,  3  +  3  =  6, 
6  —  3  =  3,  4  +  4  =  8,  8  —  4  =  4,  and  so  on). 
These  facts  use  numbers  for  parts  of  the  same  size. 
See  if  pupils  can  tell  the  set  of  two  A.  and  S.  facts 
about  such  a  set  and  parts  of  the  same  size. 

•  Extra  Examples,  Sets  17-21,  may  be  assigned 
as  needed. 

The  Extra  Examples  Sets  which  are  referred  to 
on  page  36  in  the  pupil’s  book,  and  on  many  pages 
to  follow,  provide  a  wealth  of  material  for  helping 
individuals  who  need  additional  practice.  Be  sure 
pupils  are  using  correct  thought  procedures  before 
you  assign  them  Extra  Examples;  i.e.,  they  should 
be  getting  answers  for  the  facts  by  direct  recall, 
not  by  counting  or  other  immature  procedures. 
However,  do  not  press  this  too  hard. 
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Pupil’s  Objectives 

(a)  To  extend  the  use  of  n  in  number  sentences; 
and  (b)  to  gain  experience  in  finding  the  unknown 
sum  in  a  subtraction  number  sentence  using  n. 

New  Word 

explain 

Background 

The  letter  n,  which  previously  stood  for  a  sum  in 
an  addition  number  sentence  and  for  an  addend  in 
both  A.  and  S.  number  sentences,  now  stands  for 
the  sum  in  a  subtraction  number  sentence. 

n  -  4  =  2 

Teacher’s  Preparation 

•  Have  n  written  on  a  4"  by  6"  card  for  use  in 
the  Pre-Book  Lesson. 

•  Have  the  following  set  of  A.  and  S.  facts 
shown  on  the  chalkboard: 

6  +  4  =  10  4  +  6  =  10 

10  -  4  =  6  10  -  6  =  4 

Pre-Book  Lesson 

•  With  the  n-card,  cover  different  numerals  on 
the  board  in  the  number  sentences  showing  facts. 
Each  time  a  numeral  is  covered,  have  a  child  read 
the  number  sentence.  In  this  activity,  place  the 
emphasis  on  the  reading  of  number  sentences  and 
not  upon  finding  the  unknown  number  which  n 
stands  for. 


•  Next  ask  the  children  to  close  their  eyes. 
With  the  n-card,  cover  a  numeral  in  a  fact  shown. 
Ask  a  pupil  to  open  his  eyes  and  tell  the  number 
shown  by  the  covered  numeral. 

•  Write  other  number  sentences  on  the  board 
until  the  children  understand  that  n  may  be  used 
to  stand  for  the  sum  in  both  addition  and  sub¬ 
traction  sentences.  Also  use  Related-Facts  Cards.* 

Using  the  Text  Page 

•  Elicit  responses  from  the  children  to  reveal 
understanding  of  the  addends-sum  relationship. 

•  Be  sure  the  pupils  understand  that  □  or  A 
or  O  may  be  used  to  stand  for  an  unknown 
number  just  as  n  does. 

•  Caution  pupils  to  work  carefully  in  rows  12-17 
because  the  unknown  number  may  sometimes  be 
an  addend  and  sometimes  a  sum. 

Individualizing  Instruction 

•  Have  the  slower  learners  make  a  domino  picture 
for  each  number  sentence  in  the  written  work. 
See  the  domino  pictures  on  Teaching  Pages  18  and 
19.  You  may  want  to  make  the  written  assignment 
for  this  group  somewhat  shorter. 

•  The  more  capable  children  may  write  S.  number 
sentences  using  n  to  stand  for  an  unknown  sum. 
They  may  work  with  partners  and  solve  each 
other’s  number  sentences. 

•  See  8A,  page  xix. 


NOTES 
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XI  in  Another  Kind  of  Example 

n,  for  an  unknown  sum,  in  S.  to] 

Think  about  the  numbers  for  a  total  and  its  parts. 

1.  For  the  example,  or  number  sentence,  n  -  5=1, 

a.  the  number  for  the  part  1  taken  away  is  The 
number  for  the  other  part  is  _?_.  You  know  that  these 
numbers  are  both  addends.  Then  is  their  sum  the  number 
for  the  unknown  total?  Yes 

Y  es 

b.  Do  we  add  5  and  1  to  find  what  n  stands  for?A  n  =  ?  6 

2.  In  the  example  n  —  2  =  8,  explain  why  n  =  10. 

It  is  the  sum  for  2  and  8. 

Explain  why  n  =  7  in  each  of  Ex.  3-5. 

3.  n  —  5  =  2  4.  n  —  6=1  5.  n  —  4=3 

Seven  is  the  sum  for  the  two  addends  shown. 

If  you  know  two  addends,  you  add  to  find 
the  sum. 

What  number  does  n  or  a  or  O  stand  for? 

9  10  10 
6.  n  -  l  =  $  7.n-  5  =  5  8.  0-8  =  2 

9.  a  -  4  =  4  10.  h  -  2  =  7  11.  n  -  5  =  3 

[w] 


Copy  and  write  the  numeral  for  the  unknown  number. 


a 

b 

c 

d 

7 

10 

9 

7 

12.  n  —  1  = 

6 

n  - 

3  = 

7 

6  +  3  = 

n 

n  —  2  = 

5 

10 

9 

2 

3 

13.  n  —  9  = 

1 

n  — 

7  = 

2 

8  -  6  = 

n 

22  +  6  = 

9 

8 

9 

5 

1 

2 

14.  n  -  3  = 

5 

n  — 

4  = 

5 

6  —  n  = 

9  -  7  = 

A 

10 

10 

5 

10 

15.  9  +  1  = 

n 

72  - 

6  = 

4 

4  +-  O  = 

=  9 

22  —  4  = 

6 

7 

6 

8 

3+-  6  = 

9 

16.  4  +  3  = 

n 

5  +  1  = 

□ 

n  —  1  = 

7 

22 

17.  St  —  2  = 

6 

10 

n  — 

7  = 

3 

II 

00 

1 

2s 

2 

9 

22  —  5  = 

4 

(thirty- 

■seven)  37 

* 

1  a 

S 

T3 

T3 

I 

03 

CJ 

22  - 

-  5  = 

=  1 

*  The  number  sentences  in  the  box  provide  a  summary  of  the  different  ways  in  which  n_ may  be 
used  to  stand  for  either  an  addend  or  a  sum. 

II  Is  Here!  12  Is  There! 

A. 

n  in  any  position  in  A.  or  S.  [O] 

In  each  example  in  the  box,  n  stands  for  the  unknown 

s 

sum  or  for  an  unknown  addend. 

A. 

1.  For  each  example,  tell  if  n  stands  for  the  sum  or 
.  for  an  addend.  Then  tell  how  to  find  the  number  for  n. 

A. 

s.  M 

s  For  Ex.  2-7,  show  what  is  given  and  what  n  stands  for. 

A  For  Ex.  2  write,  “Sum  9  and  addend  4.  n  =  5.”  For 
s  Ex.  3  write,  “Addends  4  and  6.  n  =  10.” 

"Sum  10  and  addend  3.  n=7." 

2.  9  —  72  =  4  4.  10  —  3  =  «  a  v  6.  ?z  +  6=  10 

“Addend  2  and  sum  8.  n=6.”  “Addend  6  and  sum  10.  n=4.“ 

3.  4  +  6  =  n  a5.  2  +  n  =  8  yl.  n  —  3  =  1 

“Addends  3  and  7.  n=  10.” 


5  +  3  =  n 

o  -addend 

8  —  3  =  72 

addend  _  _ 

72  +  5  =  8 


I 


sum 


3+5  =  72 
8 


5  addend 

=  72 


sum 

72  - 


-  ,  addend  ,, 

3  +  72  =  8 

8  addend  n 

—  72  =  3 
72  —  3  =  5 

!/-.  addend  r* 

8  -  72  =  5 


For  each  of  Ex.  8-16,  show  only  what  n  stands  for. 


8.  8  -  6  =  n 

9.  n  +  7  =  10 
10.  3  +  n  =  9 


11.  8  -  n  =  4 

12.  n  -  5  =  4 

13.  8  +  «  =  10 


14.  »  -  7  =  2 

15.  9  -  n  =  7 

16.  6  +  4  =  » 


Zero  in  Addition 

Identity  element  for  A.  [O] 

Box  A  shows  6  eggs.  Box  B  shows  0  eggs.  How  many 
eggs  are  in  the  two  boxes? 

6  +  0  =  ?  6  0  +  6  =  ?  6 

**When  one  of  two  numbers  is  0,  their  sum 
equals  the  other  number. 


Say  the  sums  for  these: 

8  1  5 


1.  0  +  8  3.  1  +  0  5. 

0  +  5 

7.  4 

8.  0 

9.  7 

9  7 

2.  9  +  0  4.  0  +  7  6. 

3  +  0 

0 

9 

0 

38  (thirty-eight) 

4 

9 

7 

Make  sure  that  pupils  realize  that  they  do  not  have  to  learn  the  A.  facts  having  0  as 
dend,  if  they  understand  the  principle  that  when  one  of  two  addends  is  zero,  the  sum 
equal  to  the  other  addend. 

an  ad- 
is 
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Pupil’s  Objectives 

(a)  To  summarize  the  use  of  n  in  number  sen¬ 
tences;  (b)  to  be  able  to  identify  whether  n  stands 
for  a  sum  or  for  an  addend;  and  (c)  to  understand 
the  use  of  zero  as  an  addend. 

Background 

From  experience,  children  know  that  zero  de¬ 
scribes  the  number  for  an  empty  set  and  that  when 
one  of  two  addends  is  zero,  the  sum  equals  the 
other  addend.  But  they  do  not  always  apply  this 
knowledge  when  confronted  with  0  in  written  ex¬ 
amples.  Therefore,  do  not  assume  that  all  children 
will  comprehend  the  generalization  immediately. 
Provide  sufficient  help  so  that  they  will  see  sense 
behind  the  statement  and  will  be  able  to  apply 
the  principle  rather  than  just  try  to  memorize 
facts. 

The  identity  element  is  another  important  property 
which  increases  in  significance  at  each  new  level  of 
mathematical  sophistication.  For  the  set  of  whole 
numbers,  there  is  one  and  only  one  number  which 
can  be  added  to  any  number  in  the  set  without 
changing  that  number.  Zero  is  the  Identity  Element 
for  Addition  in  the  set  of  whole  numbers.  There  is 
no  identity  element  for  addition  for  the  set  of 
counting  numbers. 

This  property  is  not  named  at  the  third-grade 
level,  but  it  is  introduced  intuitively  and  used 
throughout  the  program. 

Teacher’s  Preparation 

Have  available  two  small  boxes  and  some  ob¬ 
jects  to  place  in  them. 

Pre-Book  Lesson 

•  Show  the  two  boxes  to  the  class — one  with  4 


objects,  the  other  empty.  Ask,  “How  many  objects 
are  there  in  all?”  Write  on  the  board  the  number 
sentence  4  +  0  =  4. 

•  Repeat  the  demonstration  with  a  different 
number  of  objects  in  one  box. 

•  Ask  children  to  tell  what  is  always  true  about 
the  sum  when  0  is  added  to  a  number. 

Using  the  Text  Page 

•  Emphasize  the  reading  of  the  number  sen¬ 
tences  in  the  box  and  have  pupils  tell  for  each 
whether  n  stands  for  the  sum  or  for  an  addend. 

•  The  more  capable  children  should  be  able  to 
proceed  with  this  work  independently.  The  slower 
learners  may  need  individual  or  some  group  direc¬ 
tion. 

•  Have  pupils  state  in  their  own  words  the 
generalization  at  the  bottom  of  the  page  about 
zero  as  an  addend. 

•  Have  pupils  use  their  understanding  of  the 
Commutative  Property  of  Addition  by  saying  the 
other  A.  example  to  go  with  each  of  Ex.  1-9  at 
the  bottom  of  the  page. 

Individualizing  Instruction 

•  All  pupils  should  be  permitted  and  encouraged 
to  draw  domino  pictures  and  make  study  cards 
when  it  seems  appropriate.  Using  objects  and 
drawing  pictures  help  to  build  confidence  and 
foster  understanding,  both  important  ingredients 
necessary  in  complete  mastery  of  a  concept. 

•  Matching  domino  pictures  with  study  cards  is 
a  good  type  of  practice  for  most  children. 

•  Occasionally  it  may  be  useful  to  have  some  of 
the  more  capable  children  help  the  slower  learners. 

•  More  capable  children  may  see  if  they  can  change 
each  of  Ex.  2-16  so  it  will  show  n  to  stand  for  the 
answer.  For  instance,  Ex.  2  would  be  written  as 
“9  —  4  =  nr 
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Pupil’s  Objectives 

(a)  To  become  more  familiar  with  a  number-line 
picture  as  a  way  of  showing  members  of  the  set  of 
whole  numbers;  and  (b)  to  learn  to  add  and  sub¬ 
tract  using  a  number  line. 

Background 

Understanding  the  number  line  is  important  to 
the  understanding  of  numbers  and  number  rela¬ 
tionships.  It  will  be  used  to  build  further  under¬ 
standing  of  the  operations,  properties  of  numbers, 
and  the  language  of  mathematics  in  general.  The 
following  conventions  should  be  developed  in  detail 
for  this  grade  for  most  efficient  use  of  the  number 
line. 

•  We  can  show  only  a  portion  of  the  number 
line  on  paper  or  on  the  chalkboard,  so  arrowheads 
are  shown  near  each  end  of  the  picture  to  indicate 
that  the  line  goes  on  and  on. 

•  Labeled  curved  arrows  above  and  below  the 
number  line  indicate  from  what  point  to  what 
point  a  move  is  made  in  adding  or  subtracting. 

•  In  this  grade  a  labeled  arrow  pointing  to  the 
right  suggests  adding. 

•  In  this  grade  a  labeled  arrow  pointing  to  the 
left  suggests  subtracting. 

Teacher’s  Preparation 

•  Make  a  picture  of  a  number  line  on  the  chalk¬ 
board  with  points  for  whole  numbers  through  15. 

•  You  may  find  it  useful  to  make  a  permanent 
number-line  model.  It  should  be  made  on  a  roll 
of  paper  about  4"  wide  and  long  enough  to  show 
the  points  for  whole  numbers  0  through  50  with 
the  numerals  about  2"  apart. 

•  Duplicate  a  page  of  pictures  of  number  lines 
(about  12  on  the  page).  There  should  be  about  15 
points  shown  on  each  line  one-half  inch  apart. 

Pre-Book  Lesson 

•  Explain  the  important  features  of  the  number 
line,  as  discussed  in  the  Background  section. 

•  Draw  a  curved  arrow  from  0  to  6  (  f"b— ^  ) 
above  the  number-line  picture  on  the  chalkboard. 
Explain  that  this  arrow  shows  that  we  started  at 


the  point  for  0  and  moved  6  points  to  the  right. 
Ask,  “Where  does  this  arrow  stop?” 

Then  draw  a  curved  arrow  above  the  number¬ 
line  picture,  starting  at  the  point  for  6  and  going 
to  the  point  for  9  (  )•  Ask  a  child  to  explain 

what  this  arrow  shows. 

•  Have  different  children  draw  labeled  arrows 
above  the  number-line  picture  to  show  other  addi¬ 
tions.  Have  children  explain  each  drawing. 


01  23456789  10 


•  To  illustrate  subtracting,  draw  a  curved  arrow 
above  the  picture  of  the  number  line  from  the 
point  for  0  to  the  point  for  7  (  7  — ^  ) .  Then, 
draw  an  arrow  below  the  line,  starting  at  the  point 
for  7  and  going  to  the  left  2  points  to  the  point 
for  5  (  ^-2-^  )• 


M  6  I  2  3  4  5  6  7  8  9  10* 

t — 2 — J 

Have  pupils  explain  the  subtraction  being  shown. 

•  Have  pupils  show  other  subtractions  using  the 
number  line.  Check  their  understanding. 

Using  the  Text  Page 

Oral  discussion  of  Ex.  1-14  will  show  how  well 
your  pupils  understand  the  Pre-Book  Lesson. 

Individualizing  Instruction 

•  Have  all  pupils  use  the  duplicated  sheets  of 
number-line  pictures  prepared  earlier  and  show 
the  adding  and  subtracting  for  the  examples  in  row 
4  on  page  48.  It  will  be  necessary  for  pupils  to 
label  with  a  numeral  each  whole-number  point  on 
each  line.  Make  sure  they  begin  with  0. 

•  Have  more  capable  children  make  pictures  of 
number  lines  with  points  labeled  for  whole  num¬ 
bers  from  0  through  25.  In  working  each  of  Ex. 
7-14,  have  them  add  10  to  the  first  addend  in  A. 
examples  or  to  the  sum  in  S.  examples. 

•  More  capable  children  probably  would  enjoy 
manipulations  with  a  modern  number  line.* 

•  See  6,  page  xix. 
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The  idea  of  a  number  line  for  ordering  numbers  is  a  facet  of  a  thorough  mathematics  program. 
Pupils  enjoy  using  a  number-line  picture  for  adding  and  subtracting. 


Using  a  Number  Line  to  Add  and  Subtract 

Using  points  for  whole  numbers  [O] 

Picture  A  shows  adding  4  and  2,  A  —  4 - — * 

.  M  •  •  •  •  •  *  *  • 

using  a  number-line  picture.  0  1  2  3  4  5  6  7 

1.  Look  at  r-4—^,  to  see  how  you  move  for  addend  4. 

a.  How  many  points  to  the  right  from  0  do  you  move?  4 

b.  To  what  point  do  you  move?  4 

2.  Look  at  r-Z—\  to  see  how  you  move  for  addend  2. 

a.  How  many  points  from  point  4  do  you  move?  2 

b.  Do  you  move  right  or  left? right  c.  To  what  point?  6 

3.  From  0,  you  moved  4  points  and  then  you  moved  2 
points.  4-f  2  =  ?  6 


Picture  B  shows  subtracting 
6  from  8,  using  a  number-line 
picture. 


g  f  _  _  g  _______  »  ^ 

•  *  m  »  • 

01  2345678 

* - - -  A _ J 


4.  You  begin  with  the  sum  8,  so  look  at  r—8 . 

a.  How  many  points  from  0  do  you  move?  8 

b.  Do  you  move  right  or  left? right  c.  To  what  point?  8 

5.  For  subtracting  6,  look  at  . 

a.  Where  do  you  begin?  8  b.  Do  you  move  right  or  left?  left 

c.  How  many  points  do  you  count  back?  6 

d.  To  what  point  do  you  count?  2 

6.  You  moved  8  points  from  0  and  back  6.  8  -  6  =  ?  2 


On  the  board,  use  a  number-line  picture  to  find 

7.  6  -  2. 4  8.  5  +  4. 9  9.  15  -  7.  s  10.  6  +  7.  is 

11.  4-F  7.  ii  12.  10  -  8. 2  13.  6  +  5.  11  14.  11  -  7.  4 
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9  o 


Nan 


Adding  Three  Numbers 

A.  a  binary  operation  [O] 

1.  To  find  how  many  windows  in  all  are  in  Nan’s 
houses,  we  can  think  of  2,  1,  and  4  as  three  addends. 
How  do  we  find  their  sum?  °dd 


We  can  write  the  example  two  ways,  as  in 
the  box.  In  Ex.  a,  add  two  numbers  at  a  time: 

7  7 

2+1  =  3,  then  3  +  4  =  ?  n  =  } 

In  Ex.  b,  add  downward  two  numbers  at  a  time: 

-  7  7 

2+1  =  3,  then  3  +  4=  ?  «=? 

2.  Use  the  number-line  picture  to  find  the 
number  of  windows  in  Nan’s  houses. 

< - 2 - 1  — s' - 4  v 

01  23456789  10 

3.  How  many  windows  in  all  are  in  Rusty’s  houses?  i 

a.  What  are  the  addends  this  time?  2, 2,  and  3 

2 

b.  On  the  board  write  the  example  in  two  ways.  1 

r  2+ 2+  3=  7 J  ++ 

c.  Add  in  the  two  examples.  In  Ex.  b  add  downward. 

d.  Now  use  the  number-line  picture  to  find  the  sum. 


a.  2+1  +  4  —  n 

b.  2 
1 
4 
n 


On  the  board  write  an  addition  example  for  each  of 
Ex.  4-13.  Write  each  example  in  two  ways  and  add. 
See  if  your  answer  is  correct.  Use  a  number-line  picture. 

7  10  9  8  9 

4.  1,  3,  3  5.  6,  0,  4  6.  3,  5,  1  7.  4,  2,  2  8.  1,  7,  1 

8  10  8  10  10 

9.  1,  2,  5  10.  6,  2,  2  11.  3,  2,  3  12.  2,  7,  1  13.  6,  1,  3 

40  (forty) 

It  may  be  a  new  idea  to  the  pupils  that,  when  there  are  more  than  two  addends,  only  two 
numbers  can  be  added  at  a  time. 
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Pupil’s  Objectives 

(a)  To  learn  about  the  addition  of  three  addends 
using  examples  written  either  horizontally  or  ver¬ 
tically;  (b)  to  practice  the  horizontal  and  column 
addition  skills  learned;  and  (c)  to  learn  that  the 
way  we  group  addends  will  not  affect  the  sum. 

New  Words 

(page  40)  downward 

(page  41)  order 

Background 

Each  of  the  operations  addition,  subtraction, 
multiplication,  and  division  is  said  to  be  a  binary 
operation.  By  this,  it  is  meant  that  we  operate  on 
two  and  only  two  numbers  in  the  set  of  numbers  at 
one  time.  The  binary  nature  of  addition  becomes 
more  obvious  in  adding  three  addends.  In  the 
example,  2  +  3  +  4,  we  may  add  2  +  3  and  get 
the  number  5.  Then,  we  add  5  and  4  to  arrive  at 
9.  We  might  have  added  3  +  4  first  to  obtain  the 
number  7  and  then  added  7  to  2  to  arrive  at  9. 
At  no  time  did  we  add  more  than  two  members  of 
the  set  in  performing  the  operation. 

The  Property  of  Association  helps  us  in  selecting 
a  pair  of  numbers  to  use  for  the  binary  operation. 
The  Associative  Property  of  Addition  is  stated:  For  three 
addends  in  a  certain  order,  the  first  may  be  paired  with 
the  second  or  the  second  with  the  third  without  changing 
the  sum.  This  property  is  sometimes  referred  to  as 
the  Property  of  Grouping  because  it  is  concerned 
with  the  way  in  which  we  group  addends.  In  the 
most  abstract  form,  the  Associative  Property  of 
Addition  is  stated:  (a  +  b)  +  c  =  a  +  (b  +  c). 
In  this  program,  the  understanding  is  very  care¬ 
fully  developed  prior  to  presenting  the  technical 
terminology. 

If,  with  three  addends,  the  association  is  made 
between  the  first  addend  and  the  third,  of  course 
some  use  is  made  of  the  Commutative  Property  as 
well  as  the  Associative  Property.  Since,  with  third- 
grade  children,  we  do  not  use  the  terminology  in 
dealing  with  the  operation  of  addition,  pupils  will 
intuitively  use  both  properties  as  they  pair  any  two 
addends  for  the  first  addition. 


Teacher’s  Preparation 

•  Have  objects  available  that  can  be  manipu¬ 
lated  by  the  children  during  the  Pre-Book  Lesson. 

•  If  you  have  a  permanent  number-line  model 
(see  Teaching  Page  39),  fasten  it  on  the  chalkboard 
with  masking  tape.  Otherwise,  draw  a  number-line 
picture  on  the  chalkboard. 

Pre-Book  Lesson 

•  Use  3  sets  of  objects  which  make  a  total  of  no 
more  than  10.  Move  two  of  the  sets  together. 
Then  move  the  third  set  to  form  a  total  set.  Discuss 
the  joining  of  three  sets  to  make  one  total  set. 

•  Start  with  the  original  three  sets.  Move  two 
other  sets  together,  first.  Then  move  the  remaining 
set  to  form  the  total  set.  Elicit  the  following 
information: 

a.  We  want  to  form  a  total  from  three  separate 
sets; 

b.  It  makes  no  difference  whether  the  first  two 
sets  or  the  last  two  sets  are  joined  first — the  total 
is  unchanged. 

•  Write  on  the  chalkboard  the  number  sentence 
for  joining  groups  of  3,  2,  and  4.  3  +  2  +  4  —  n. 
Have  selected  children  read  the  sentence.  Then, 
help  them  find  the  sum  for  this  addition  example. 

•  Use  the  number-line  picture  for  adding  in 
this  example. 

,  r~3~r2~>  4  » 

0  1  2  3  4  5  6  7  8  9  10  11  12  13  14  15 

Elicit  information  in  answer  to  these  questions: 

What  does  each  arrow  show? 

How  do  you  read  the  sum  of  the  three  addends? 

•  Illustrate  other  situations  with  3  sets  of  ob¬ 
jects.  Then  have  number  sentences  written,  and 
then  have  pupils  add,  using  the  number  line.  Be 
sure  to  emphasize  the  understanding  implicit  in 
the  Associative  Property. 

Using  the  Text  Pages 

•  For  each  of  Ex.  4-13,  have  selected  children 
go  to  the  chalkboard  and  first  write  two  examples 
(horizontal  and  vertical).  Then  have  others  draw 
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a  number-line  picture  and  show  the  adding  by 
using  curved  arrows. 

•  You  may  wish  to  make  Ex.  4-13  paper  work 
for  all  pupils  or  for  only  the  more  capable  children. 

•  Have  all  pupils  write  a  number  sentence  and 
find  the  sum  for  each  of  Ex.  14-28.  They  should 
check  each  answer  by  using  the  number-line  pic¬ 
ture  on  page  40. 

•  Guide  the  discussion  so  that  children  state  in 
their  own  words  the  generalization  on  page  41. 

•  For  the  assignment  at  the  foot  of  page  41, 
explain  why  it  is  necessary  to  write  four  different 


examples  using  the  addends  for  each  of  Ex.  14-28. 
Have  pupils  write  these  examples  in  vertical  form. 

Individualizing  Instruction 

•  All  pupils  may  draw  pictures  showing  three 
sets  and  a  total.  If  possible,  use  situations  that 
apply  to  content  under  study  in  other  areas  of  the 
curriculum. 

•  More  capable  children  may  make  number-line 
pictures  and  draw  arrows  to  illustrate  the  adding 
for  Ex.  14  through  28. 

•  Use  Set  22  of  Extra  Examples  as  needed. 


NOTES 
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[w] 

For  Ex.  14-28,  write  addition  examples  and  add.  For 


Ex.  14  write, 

14.  2,  4,  3 

15.  5,  1,  2 

16.  7,  <$,  3 


“2  +  4  +  3 

17.  0,  8,  1 

18.  3,  5,  0 

19.  3,  4,  1 


=  9.” 

20.  1,4,3 

21.  3,  1,  3 

10 

22.  2,  1,  7 


23.  3,  3,  1 

10 

24.  1,7,2 
-  10 

25.  4,  1,  5 


Are  your  answers  correct?  Use  a  number-line  picture. 
♦  Extra  Examples.  Work  Set  22. 


9* 

26.  2tf,  5tf,  2# 

10* 

27.  3tf,  6tf,  l£ 

28.  4<t,  5t,  0 


Changing  the  Order  of  the  Addends 

Sums  as  great  as  10/  use  o f  parentheses  [Oj 


1.  In  the  box,  what  two  addends  are  to  be 

.  5  and  £  2  and  1  1  and  5  1  and  2 

added  first  in  a?A  in  b?A  in  c?Ain  d?  AThe  ( )’s 
show  the  addends  to  be  added  first. 

For  a  think ,  “5  +  2=7;  7  +  1  =  ?” 

For  b  think ,  “2+1  =  3;  3  +  5 


8 


8 


For  c  think ,  “1  +  5  =  6;  6  +  2  =  ? 


5) 


For  d  think ,  “1  +  2=3;  3  +  5 


8 


* 


Did  changing  the  order  of  addends  change  the  sum?  No 

2.  Add  downward  for  Ex.  e-h.  Which  two 
addends  are  to  be  added  first  in  e?A2indf^  Ainng?  A 
in  h?  a  What  can  you  say  about  the  sums?  v 

The  sums  are  all  the  same. 

Changing  the  order  of  addends  and 
then  adding  does  not  change  the  sum. 

[w] 

For  each  of  Ex.  14-28  at  the  top  of  this  page, 
write  four  A.  examples  in  columns.  Show  the  addends  in  \  \  \  f 

a  different  order  each  time.  Then  add.  (Ans.  may  vary.)  —  —  —  — 


r~“ 

e 

f 

g 

h 

3 

2 

5 

2 

2 

5 

3 

i 

3 

5 

3 

2 

5 

n 

n 

n 

n 

For  Ex.  14 
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*  In  Mathematics  We  Need.  Book  Two,  by  the  use  of  a  tint  block,  pupils  were  shown  which  two 
of  three  addends  to  add  first.  Now,  pupils  are  introduced  to  the  use  of  parentheses  which, 
again,  indicate  the  two  numbers  to  be  added  first. 


*  Note  the  reminders  to  help  in  deciding  whether  to  add  or  subtract  in  solving  a  problem. 


When  Do  We  Add?  When  Do  We  Subtract? 

Addandt-tum  r»lationship ;  cho oting  th«  n -examp/.  [W] 

Choose  and  copy  the  ^-example  for  each  of  problems 
1-6.  *To  choose,  think  “The  numbers  for  the  parts  are 
given,  so  we  add”  or  “The  numbers  for  the  total  and 
one  part  are  given,  so  we  subtract.” 

1.  Tom  told  his  friends  that  he  has  7  rabbits  but  he 

wants  10  rabbits.  How  many  more  rabbits  does  he  need? 
a.  7  -f  10  —  n  b.  f()3— b^'f=  n  c.  10  +  7  =  n 

2.  Bob  gave  Tom  some  of  his  9  fish.  He  still  has  6. 
How  many  fish  did  Bob  give  Tom? 

a.  9  —  3()  =  n  b.  9  +  6  =  w  c.  6  +  9  =  w 

3.  Don  has  3  white  mice,  2  gray  mice,  and  4  brown 
mice.  How  many  mice  has  he  in  all? 

a.  4  —  2  =  w  b.  4  —  3  =  »  c.  3  +  2  +  4  =  w 

4.  Don  spent  8$  of  his  lOtf  for  food  for  his  mice.  How 

much  money  did  he  have  then? 

a.  10<£  +  8 $  =  n$  b.  10tf  —  =  ni  c.  8£  +  10<£  =  ni 


5.  Dick’s  father  has  8  dogs.  Six  of  them  are  puppies. 
How  many  older  dogs  has  he? 

a.  8  —  fed=s«  b.  8  +  6  =  w  c.  6  +  8  =  w 

6.  Dick’s  father  is  going  to  buy  2  more  dogs  to  go 
with  the  8  he  has.  How  many  dogs  will  he  have  then? 
a.  8  —  2  =  n  b.  8  ^  ]$  =9n  c.  8  +  2H-2  =  w 


•Extra  Activity.  Work  Set  85. 
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Pupil’s  Objectives 

(a)  To  select  from  three  given  /z-examples  the 
one  that  is  associated  with  that  problem;  (b)  to 
distinguish  between  the  need  for  addition  and  the 
need  for  subtraction  in  solving  problems;  and  (c)  to 
be  able  to  determine  whether  the  numbers  given 
in  a  problem  are  for  parts  of  a  total  or  for  a  total 
and  one  part. 

New  Word 

choose 

Pre-Book  Lesson 

•  Review  quickly  the  meanings  of  addition  and 
of  subtraction  (see  Pre-Book  Lesson  for  page  34). 
Use  objects  to  demonstrate  different  A.  and  S. 
situations. 

•  Use  problem  situations  in  the  classroom  and 
help  the  children  decide  whether  the  numbers  for 
the  parts  are  given  or  the  numbers  for  a  total  and 
one  part  are  given.  Help  them  use  this  information 
to  decide  when  to  add  and  when  to  subtract. 

Using  the  Text  Page 

•  Review  making  blocks  for  working  problems 
(see  Teaching  Page  20). 


•  The  more  capable  children  should  be  able  to 
proceed  with  this  work  independently.  You  may 
wish  to  cover  the  exercises  orally  with  the  slower 
learners  before  assigning  them  as  written  work. 

Solving  of  the  problems  is  not  required  at  this 
time  since  certain  skills  are  being  stressed.  On  page 
43,  pupils  will  find  directions  for  going  back  to  page 
42  and  writing  the  work. 

Individualizing  Instruction 

•  If  the  slower  learners  are  not  yet  able  to  decide 
whether  to  add  or  subtract  for  a  problem,  they 
should  have  more  concrete  experiences.  For  ex¬ 
ample,  it  would  be  appropriate  to  use  representa¬ 
tive  materials  (geometric  forms  on  the  flannel 
board  and  at  each  child’s  desk)  to  illustrate  each 
problem.  Use  7  circles  to  represent  the  7  rabbits 
in  Ex.  1  so  these  pupils  can  see  what  is  involved  in 
the  problem. 

•  Have  more  capable  children  plan  dramatizations 
for  each  problem  on  page  42  to  demonstrate  that 
it  involves  finding  the  number  for  a  total  or  for  an 
unknown  part. 

•  Assign  Extra  Activities  Set  85  on  page  371  to 
the  more  capable  children. 


NOTES 
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Pupil’s  Objectives 

(a)  To  make  problems  for  given  situations  re¬ 
quiring  addition  and  subtraction;  and  (b)  to  work 
with  three  addends  horizontally  and  vertically, 
where  sums  are  no  greater  than  10. 

Background 

The  translation  of  information  from  the  problem 
setting  to  the  number  sentence  is  one  skill  involved 
in  efficient  problem-solving.  All  too  often  we  do 
not  emphasize  the  mere  act  of  translating. 

On  the  other  hand,  to  enhance  problem-solving 
skills,  it  is  useful  to  the  learner  to  have  practice  in 
making  problems  from  information  about  a  prob¬ 
lem  setting.  The  activity  at  the  top  of  page  43  calls 
for  experiences  in  this  kind  of  work.  Numbers  are 
provided  in  social  settings.  The  pupils  are  to  use 
this  information  to  formulate  problems.  The  em¬ 
phasis  is  not  upon  the  solving  of  problems,  but  the 
stating  of  them  with  the  proper  kind  of  question. 

Pre-Book  Lesson 

•  Review  the  meaning  of  addition  and  subtrac¬ 
tion  (see  the  Pre-Book  Lesson  for  page  34). 

•  Use  objects  in  the  room  to  demonstrate  4  +  2 
=  6.  Have  different  children  make  a  problem 
based  upon  the  demonstration.  Write  one  of  the 
problems  on  the  chalkboard.  Use  this  time  to 
review  the  important  parts  of  a  complete  sentence. 

•  Repeat  the  activity  above  with  a  problem 
requiring  subtraction. 


Using  the  Text  Page 

•  Emphasize  the  use  of  complete  sentences  in 
stating  problems. 

•  When  the  children  turn  back  to  page  42  to 
solve  problems  1-6,  do  not  emphasize  the  writing 
of  number  sentences.  Let  them  work  each  problem 
in  any  way  they  wish.  They  will  recall  the  models 
on  page  1 1  for  working  A.  problems  and  on  page 
17  for  working  S.  problems. 

•  Remind  the  class  that  we  add  money  numbers 
in  the  same  way  that  we  add  any  other  num¬ 
bers. 

•  For  the  examples  at  the  foot  of  the  page,  the 
children  may  be  challenged  to  see  how  many  ex¬ 
amples  they  can  get  correct  in  a  stated  time.  The 
results  (number  attempted  and  number  correct) 
may  indicate  to  you  the  pupils  who  are  fast  and 
accurate,  fast  and  inaccurate,  slow  and  accurate, 
or  slow  and  inaccurate.  With  this  information, 
proper  remedial  measures  may  be  applied.  In  the 
remedial  work,  constantly  check  an  individual 
pupil’s  thought  processes  to  discover  if  he  is  devel¬ 
oping  efficient  ways  of  working  with  numbers. 

Individualizing  Instruction 

•  Use  Show  the  Answer  practice  in  adding  three 
numbers  with  all  pupils.  After  each  “show,”  ask  a 
child  to  explain  how  he  got  the  answer. 

•  Assign  Extra  Examples  Sets  23  and  24  as 
needed. 


NOTES 
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*  If  pupils  can  make  A.  and  S.  problems  according  to  direction,  they  understand  how  to 
differentiate  between  the  operations  needed  for  solving  these  problems. 


Making  A.  and  S.  Problems 

[O] 


*  Make  addition  problems  about 

1.  the  cupcakes  not  in  the  pan.  8  cupcakes 

_  i  .  7  cupcakes 

2.  the  2  groups  of  dark  cupcakes,  a 

3.  3  cents,  2  cents,  and  5  cents.  io  cents 


*  Make  subtraction  problems  about 

2  fupcakes 

4.  the  cupcake  pan;  the  cakes  in  it.  a 

5.  10  eggs;  2  used  for  cupcakese.T 

6.  10^ ;  a  nickel  of  it  lost.  5  cents 


[W] 

Now  write  your  work  for  problems  1-6  on  page  42. 


Practice  in  Adding  Three  Numbers 

Sums  as  great  as  10  [W] 

For  rows  1  and  2  use  folded  paper.  Show  sums  only. 
We  add  for  columns  i-k  just  as  for  columns  a-h. 


a  b 

c 

d 

e 

f 

8 

h 

• 

i 

• 

J 

k 

1. 

5  2 

1 

2 

0 

6 

2 

5 

M 

80 

0 

4  4 

2 

3 

3 

2 

5 

1 

H 

0 

7* 

0  3 

5 

5 

7 

2 

2 

4 

30 

20 

3# 

9  9 

8 

10 

10 

10 

9 

10 

n 

10* 

10* 

2. 

2  3 

1 

2 

4 

4 

1 

2 

50 

2* 

50 

0  4 

8 

2 

5 

1 

3 

6 

2* 

0 

30 

7  3 

1 

6 

0 

3 

4 

1 

H 

80 

10 

9  10 

10 

10 

9 

8 

8 

9 

8  * 

10* 

9* 

Copy  in  rows, 

and  add. 

For  Ex.  3  write,  “0  +  5  +  5  = 

10. 

>> 

3. 

0,  5,  5  io 

4. 

3, 

2, 

0  5 

5. 

3,  3,  4  io 

6. 

3,  6, 

0 

9 

7. 

60, 

0, 

30  9* 

8. 

4,  5,  1  io 

9. 

1, 

6, 

2  9 

10. 

4,  2,  2  s 

11. 

1,5, 

4 

io  12. 

4<t, 

1* 

,  40  9* 

^  Extra  Examples.  Work  Sets  23  and  24. 
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Adding  with  a  2-Place  Numeral 

[O] 

Ann  has  sold  24  boxes  of  cookies  for 
the  Scouts.  If  she  sells  5  more  boxes,  how 
many  boxes  of  cookies  will  she  have  sold 
in  all?  24  +  5  =  n 


1.  Explain  how  to  find  the  sum  by  using 

Count  1©  s  and  I  s.  Add  tens  and  orre« 

a.  Ex.  A.  b.  Ex.  B. 


2.  For  Ex.  C  explain  the  sum  2  tens 

j  _  Write  9  in  one’s  place. 

and  9  ones.  4+5—9  Write  2  in  ten’s  place. 


A 

B 

C  Tens  Ones 

+  4>  II  II 

2  tens  and  4  ones 

2  !  4 

II  II  1 

4-  5  ones 

+  ; 5 

_?_  and  _?_, 

2  i  9 

or  _?_ 

Changing  the  order  of  addends  does  not  change  the  sum. 

3.  24  +  5  =  29.  5  +  24  =  29,  too.  Why?A 

4-6.  Tell  how  to  find  sums  for  Ex.  D-F.  On  the 


board  write  each  example  as  in  box  C.  Find  the  sums. 


D 

4>  4>  II  II  II 

E 

8  tens  and  2  ones 

F 

5  ones 

II 

+ 

7  ones 

+  6  tens  and  0  ones 

38 

8  tens  and  y  ones,  or  8y 

b  tens  and  5  ones,  or  65 

On  the  board,  use  ^’s  and  I’s  or  tens  and  ones  for 
Ex.  7-9.  For  Ex.  10,  use  the  number-line  picture  below. 

00:;"  n  000:!!"  00 11 11 

7.  6  +  22  28  8.  35  +  3  38  9.  4  +  20  24  10.  23  +  4  27 


•  1  11  1  •  1  1  ii«  i  m  1  •  1  1  1  1  •  r  1  1  1  •  «  r  *h  I-  1  r  *  1  r  i  i  .« 

0  5  10  15  20  25  30  35  40 
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0123456 


23  27 


> 
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Pupil’s  Objectives 

(a)  To  begin  to  build  an  understanding  of  higher- 
decade  addition;  (b)  to  review  the  positional  nature 
of  our  numeration  system  and  use  this  understand¬ 
ing  in  higher-decade  addition;  and  (c)  to  review 
using  the  Commutative  Property  through  applying 
it  to  addition  of  whole  numbers  in  the  higher 
decades. 

New  Word 

cookies 

Background 

This  page  and  a  few  which  follow  deal  with 
higher-decade  addition  in  which  no  carrying  is 
involved.  Understanding,  and  not  a  permanent 
thought  pattern,  is  the  immediate  purpose  of  this 
material.  At  this  point,  pupils  should  acquire 
insight  and  be  able  to  explain  the  operation. 

Teacher’s  Preparation 

Have  some  kind  of  place-value  teaching  aid 
available.  Wall  place-value  pockets*,  metal  or 
wooden  containers  with  positional  values  marked 
on  the  outsides,  and  the  Ginn  Arithme-Sticks**, 
are  examples  of  materials  that  would  be  useful  for 
this  purpose.  Have  available  a  permanent  number¬ 
line  model  (see  Teaching  Page  39)  or  a  picture  of 
one  drawn  on  the  chalkboard. 

Pre-Book  Lesson 

•  Show  2  tens  and  3  ones  in  the  place-value 
teaching  device.  Use  these  materials  to  review 
2-place  numerals. 

Have  selected  children  show  some  tens  and  ones 
in  the  place-value  device  and  others  tell  what  the 
number  is,  write  the  numeral  on  the  chalkboard, 
and  tell  what  it  shows. 

•  Review  other  ways  of  showing  the  meaning  of 
2-place  numerals;  i Cf)  ] /  / ,2  tens  and  3  ones. 

•  After  reviewing  2-place  numerals  and  ways  of 
writing  them,  once  again  place  2  tens  and  3  ones 
in  the  place-value  device.  Ask  children  to  put  in 

*  *  See  3,  page  xix. 


5  more  ones.  Guide  them  to  suggest  putting  the 
5  ones  with  the  3  ones. 

Then,  picture  the  operation  on  the  chalkboard 
as  follows: 

00  //  /  2  tens  and  3  ones  23 

//  //  /  +  5  ones  +  5 

2  tens  and  8  ones  28 

•  Repeat  the  above  activity  with  other  2-place 
numerals.  Make  sure  at  this  stage  that  no  carrying 
is  involved. 

•  Use  the  place- value  aid  to  review  in  this  new 
setting  the  Commutative  Property  of  Addition. 
Place  2  objects  in  the  one’s  place.  Then  have  a 
child  place  4  more  objects  in  the  one’s  place. 
Change  the  order  of  placing  the  objects  in  the  one’s 
place.  Lead  the  children  to  state  in  their  own 
words  the  generalization  about  what  happens  when 
we  change  the  order  of  adding  two  numbers. 

Review  use  of  the  number  line  to  show  adding. 

Using  the  Text  Page 

•  In  connection  with  Ex.  3,  lead  the  children  to 
state  the  Commutative  Property  in  their  own 
words. 

•  Encourage  the  use  of  the  Commutative  Prop¬ 
erty  in  Ex.  7  and  9. 

Individualizing  Instruction 

•  Slower  learners  should  have  much  practice  in 
using  objects  to  foster  greater  understanding  of 
what  2-place  numerals  show  and  the  adding  with 
2-place  numerals.  Peg  boards  and  pegs  from  the 
kindergarten  room  may  be  useful  for  this  purpose. 
The  peg  board  allows  for  10  pegs  in  a  row,  thus 
making  it  possible  for  a  child  to  see  rows  of  ten  for 
the  number  shown  by  a  2-place 
numeral. 

•  Have  the  more  capable  children  draw 
line-abacus  pictures  to  show  adding 
with  a  2-place  numeral.  For  example, 
a  picture  for  23  +  5  would  be  drawn 
as  at  the  right. 


*  See  21,  page  xix. 
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Pupil’s  Objectives 

To  begin  to  use  the  knowledge  and  understand¬ 
ing  of  the  basic  A.  facts  in  organizing  higher- 
decade  addition  examples  into  sets. 

New  Word 

belong 

Background 

Not  too  many  years  ago,  pupils  were  required 
to  commit  to  memory  the  higher-decade  facts. 
Mathematics  We  Need  achieves  the  same  end  by 
helping  pupils  think  the  sum  at  once  by  going 
through  a  carefully  planned  series  of  developmental 
steps.  You  have  just  taught  the  principle  governing 
higher-decade  addition.  The  next  step  is  to  organize 
learning  around  relationships.  The  sums  in  exam¬ 
ples,  such  as  52  +  7,  92  +  7,  42  +  7,  can  be 
found  by  first  identifying  the  addition  set  using 
2+7  =  9. 

Pre-Book  Lesson 

•  Using  a  place-value  teaching  aid,*  ask  children 
to  add  22  +  4,  then  42  +  4,  and  then  52  +  4. 
They  should  note  that  each  time  2  and  4  are  added 
for  the  ones.  Help  pupils  to  discover  and  state  that 
each  of  the  given  examples  belongs  to  the  addition 
set  using  2  +  4  =  6. 

•  Let  pupils  find  the  sums  for  examples  in  other 
addition  sets,  such  as  31  +  6,  51  +  6,  71  +  6. 
Have  pupils  tell  more  examples  that  belong  to  this 
addition  set. 

•  Use  a  model  of  a  number  line**  showing 

*  See  21,  page  xix. 

**  See  6,  page  xix. 


points  for  1  through  99.  Have  pupils  note  that  3 
more  than  25  is  28,  3  more  than  35  is  38,  and  so  on. 

Using  the  Text  Page 

•  After  obtaining  satisfactory  responses  for  the 
oral  work  on  the  page,  have  pupils  do  some  of  the 
examples  in  row  17  orally  before  proceeding  with 
the  written  work. 

•  Review  the  technique  of  folding  paper  (see 
Teaching  Page  10)  for  writing  answers  to  examples. 

Individualizing  Instruction 

•  Help  the  slower  learners  build  addition  sets  using 
concrete  objects  such  as  blocks*,  discs**,  peg 
boards,  and  so  on. 

Have  these  children  use  0 ’s  and  / ’s  to  find 
sums  for  examples  in  an  addition  set.  For  example: 

////  //  4+2=6 

00////  //  24  +  2  =  26 

00000  //  //  //  54  +  2  =  56 

Call  to  the  pupils’  attention  that  there  are  the  same 
number  of  ones  to  be  added  in  each  example. 

•  Have  the  more  capable  children  try  to  write  all  of 
the  examples  using  2-place  numerals  that  make  up 
a  set  using  a  given  A.  fact.  For  example,  the  set 
using  the  A.  fact  4  +  5  =  9  would  include: 

14  +  5  44  +  5  74  +  5 

24  +  5  54  +  5  84  +  5 

34  +  5  64  +  5  94  +  5 

•  Have  more  capable  children  write  problems  that 
require  the  use  of  higher-decade  addition. 

*  See  1 3,  page  xix. 

**  See  12,  page  xix. 
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Pupils  find  work  in  higher-decade  addition  much  easier  when  they  realize  that  they 
may  use  A.  facts  they  already  know. 

Sets  Using  Addition  Facts 

[O] 

1.  All  the  examples  in  box  A  belong  to  the  A.  set 

.  .  The  addition  fact  3+5  =  8  is  used  in  each  example. 

using  3  +  5  =  8.  Explain  why  we  can  say  this,  a 

2.  For  Ex.  a  think ,  “3  +  5  =  8,  so  13  +  5  =  18.” 

Why  IS  tlllS  SO?  We  use  the  A.  fact  and  show  8  in  one’s  place.  Since  one 
addend  is  10  greater,  the  sum  is  10  greater. 

3.  For  Ex.  b  think ,  “3  +  5  =  8,  so  23  +  5  =  ?”  28 

“3+5=8,  so  63  +  5=68” 

4. ATell  what  to  think  for  Ex.  c  and  Ex.  d.  w 

“3  +  5  =  8,  so  83+5=88“ 

5.  The  examples  in  box  B  belong  to  what  A.  set?  7+2=9 


a. 

b. 

c. 
dL 


13  +  5 
23  +  5 
63  +  5 
83  +  5 


6.  Say  three  examples  in  the  A.  set  using  7  +  2  =  9. 

Answers  will  vary.  32+7  52+7  62+7 

7.  For  Ex.  e,  finish  7  +  2  =  9,  so  7  +  12  =  ?  19 

8.  Tell  what  to  think  for  Ex.  f.  Ex.  g,  and  Ex.  h. 

“7+2=9,  so  7+22  =  29“  “7+ 2=  9,  so  7+ 82=  89“  “7+ 2=  9,  so  7+ 42  =  49’ 

9.  Why  are  37  +  2  and  57  +  2  in  the  A.  set  using 

7  +  2  =  9?  The  addition  fact  7+2=9  is  used  in  each  example. 


B 

I 

e. 

1 

+ 

12 

f- 

1 

+ 

22 

g- 

1 

+ 

82  1 

h. 

vmmmmm 

7 

+ 

42 

Each  of  Ex.  10-13  belongs  to  what  A.  set? 

3  +  4=  7  2+  0  =  2  3  +  3  =  6  _ 

10.  53  +  4  11.  2  +  20  12.  3  +  43  13.  25  +  4 


5  +  4  =  9 


Write  on  the  board  three  other  examples  in  the  A. 

set  usmg  Answers  will  vary.  See  samples  below. 

14.  0  +  7  =  7.  15.  6  +  3  =  9.  16.  8  +  1  =  9. 

20+7  26+3  48+1 

[W] 

For  rows  17-19,  show  the  sums  on  folded  paper.  For 
Ex.  17a  think ,  “0  +  4  =  4,  so  30  +  4  =  34.’ 


>> 


abed 

34  77  99  55 

17  .  30  +  4  75  +  2  91  +  8  52  +  3 

63  99  78  66 

18.  3  +  60  95  +  4  2  +  76  62  +  4 

86  59  77  58 

19.  85  +  1  53  +  6  2  +  75  4  +  54 


88  # 

86*  +  2* 

46# 

40*  +  6* 

66# 

64*  +  2* 


f 

47# 

4*  +  43* 

59# 

52*  +  7* 

85# 

3*  +  82* 
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A  Quicker  Way  to  Add 


Say  sums  this  quick  way  for  Ex.  2-7. 

2.  5  3.  22  4.  40  5.  5  6.  4  7.  72* 

30  _5  A  94  83  _3* 

35  27  46  99  87  75* 

[W] 

Add  the  quick  way.  Show  the  sums  on  folded  paper. 


loj 

1.  Tom  found  5  apples  on  the  ground. 
He  put  them  in  the  basket  with  32  other 
apples.  Then  how  many  apples  were  in 
the  basket?  32  +  5  =  n 

a.  You  can  think , 

2  +  5  =  7,  so  32  +  5  =  37. 

b.  It  is  quicker  just  to  look  at  32  and  5 
and  think ,  “37.” 


a 

b 

c 

d 

e 

f 

g 

h 

• 

1 

8. 

40 

25 

3 

61 

13 

64 

26 

54* 

6* 

5 

3 

35 

4 

4 

3 

2 

5* 

73* 

45 

28 

38 

65 

17 

67 

28 

59* 

79* 

9. 

6 

53 

3 

82 

72 

8 

6 

28* 

2* 

31 

6 

13 

4 

7 

70 

43 

1* 

32* 

10. 

37 

59 

16 

86 

79 

78 

49 

29* 

34* 

53 

1 

2 

17 

50 

1 

34 

5* 

24* 

2 

76 

83 

2 

2 

67 

5 

42* 

4* 

11. 

55 

77 

85 

19 

52 

68 

39 

47* 

28* 

14 

2 

74 

83 

22 

5 

5 

17* 

51* 

4 

30 

2 

6 

6 

44 

72 

2* 

8* 

12. 

18 

32 

76 

89 

28 

49 

77 

19* 

59* 

20 

2 

33 

5 

6 

7 

25 

4* 

82* 

8 

46 

5 

21 

30 

61 

3 

41* 

7* 

28 

48  .  _ 

38 

26 

36 

68 

28 

45* 

89* 

♦  Extra  Examples. 

Work  Sets  25  and  26. 
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Pupil’s  Objective 

To  learn  to  shorten  the  thinking  of  sums  for 
higher-decade  addition. 

Background 

Pupils  constantly  encounter  the  need  for  higher- 
decade  addition  as  they  perform  column  addition 
and  certain  multiplications.  It  is  imperative  that 
they  be  able  to  know  sums  immediately.  To  be 
proficient  in  higher-decade  addition,  the  pupils 
must  know  the  basic  addition  facts  very  well. 

Pre-Book  Lesson 

Use  this  problem:  There  are  25  children  present 
today.  Three  children  are  absent.  How  many  chil¬ 
dren  do  we  have  in  our  class?  25  +  3  =  ? 

Although  the  answer  may  be  found  by  adding 
the  ones  and  bringing  down  the  tens,  guide  pupils 
to  understand  that  it  is  quicker  just  to  consider  the 
numbers  involved  and  say  the  answer  at  once 
without  adding  the  ones  and  tens  separately. 

Using  the  Text  Page 

•  Encourage  the  children  to  use  their  knowledge 
of  the  basic  facts  and  say  the  answer  to  each  of 
Ex  2-7  without  actually  adding  ones  and  tens. 


•  Check  their  understanding  of  the  Commuta¬ 
tive  Property  of  Addition  by  saying  the  other  addi¬ 
tion  example  that  goes  with  each  of  Ex.  2-7. 

•  Review  the  technique  of  folding  paper  (see 
Teaching  Page  10)  before  having  pupils  write 
answers  to  rows  8-12. 

•  As  children  are  writing,  walk  among  them  and 
ask  individuals  to  think  an  example  aloud  for  you. 
Be  sure  they  are  working  on  the  principle  that  it  is 
quicker  just  to  consider  the  numbers  and  say  the 
answer.  Encourage  this  kind  of  thinking  even  with 
those  children  who  have  not  arrived  at  the  full 
level  of  mastery  of  the  A.  facts. 

Individualizing  Instruction 

•  Continue  to  use  objects  with  the  slower  learners 
to  help  them  master  the  basic  addition  facts  as 
well  as  use  the  facts  in  higher-decade  addition. 

•  The  more  capable  children  may  enjoy  writing 
number  sentences  of  the  following  types  in  which 
they  use  higher-decade  addition  examples  with  no 
carrying. 

n  +  42  =  49 
4  +  □  =  75 

•  Use  Extra  Examples  Sets  25  and  26  on  page 
358,  as  they  are  needed. 


NOTES 
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Pupil’s  Objective 

To  begin  to  use  higher-decade  addition  examples 
with  three  addends  of  the  type  23  +  2  +  3. 

Background 

Heretofore,  pupils  have  not  worked  with  a 
2-place  numeral  for  an  addend  in  3-addend  addi¬ 
tion.  However,  the  thought  process  is  the  same  as 
that  for  two  addends.  Some  youngsters  have  diffi¬ 
culty  with  the  unseen  addend  when  adding  three 
numbers.  For  example,  in  adding  42  +  4  +  2, 
the  child  may  first  think  that  42  +  4  =  46. 
Then,  he  must  think  that  46  +  2  =  48.  The  46 
is  an  unseen  addend  in  this  example.  If  you  have 
a  child  who  has  difficulty  with  this  particular  step 
in  adding  three  numbers,  he  will  need  special 
attention. 

The  material  in  the  enrichment  section  (for  the 
more  capable  children )  involves  two  steps  to  arrive  at 
a  solution  for  each  number  sentence.  When  n 
stands  for  one  of  three  addends  in  an  example,  the 
child  must  first  determine  the  sum  of  the  two  known 
addends.  This  first  step  reduces  the  sentence  to  an 
addends-sum  situation  where  the  sum  and  one  of 
its  addends  are  known.  Then,  the  child  subtracts 
to  determine  the  unknown  addend.  In  the  exam¬ 
ple  3  +  n  +  2  =  9,  the  child  must  think,  “3  +  2 
=  5;  5  +  w  =  9;9  —  5=4;  so  tz  =  4.” 

Of  course,  children  are  not  always  conscious  of 
each  specific  step  they  use  in  arriving  at  a  solution 
of  this  type.  A  useful  technique  to  diagnose  a 
child’s  understanding  in  this  instance  is  to  ask  him 
to  “think”  the  problem  aloud. 

Pre-Book  Lesson 

•  Write  on  the  chalkboard  the  number  sentence 
3  +  5  +  1  =  n.  Have  a  child  illustrate  the 
example  using  a  number  line  as  he  explains  what 
the  sentence  asks  and  means. 

Take  this  opportunity  to  review  the  use  of  curved 
arrows  in  showing  adding  when  using  the  number 
line  and  the  use  of  the  Associative  Property  when 
adding. 


•  Use  a  classroom  situation  similar  to  the  follow¬ 
ing  as  the  basis  for  number  sentences  requiring 
higher-decade  addition: 

There  are  23  children  present  today.  There  are  3 
boys  and  2  girls  absent.  How  many  children  belong  in 
this  class? 

After  writing  the  sentence  23  +  3  +  2  =  n  on 
the  chalkboard,  review  the  thinking  process  in¬ 
volved  in  higher-decade  addition  with  three  ad¬ 
dends.  Start  with  23.  Be  sure  pupils  use  the  skill 
developed  in  the  previous  lesson  to  add  23  and  3 
and  then  use  it  again  to  add  26  and  2. 

•  Make  a  picture  of  a  number  line  on  the  chalk¬ 
board  and  show  the  adding  for  the  number  sen¬ 
tence  above  (a  portion  shown  below). 

- 23~~ y— 3 — r2^ 

20  25  30 

Using  the  Text  Page 

•  For  Ex.  2-7,  children  may  work  as  partners, 
first  one  and  then  the  other  telling  how  sums  were 
found.  Try  to  arrange  partners  so  that  two  slower 
learners  do  not  work  together.  As  you  listen,  you 
may  decide  which  pupils  you  wish  to  help  before 
you  allow  them  to  proceed  with  written  work. 

•  You  may  wish  to  assign  only  part  of  the 
examples  in  rows  8-1 1  for  written  work. 

Individualizing  Instruction 

•  Children  who  show  a  lack  of  understanding 
should  be  grouped  for  special  instruction.  Use 
objects  to  help  them  arrive  at  answers  the  short 
(fast)  way  when  using  higher-decade  addition. 

•  The  pupils  who  understand  and  complete  the 
written  work  with  no  difficulty  may  try  the  enrich¬ 
ment  activity  at  the  bottom  of  the  page.  Be  sure 
to  encourage  the  2-step  thinking  required  in  arriv¬ 
ing  at  the  solution  of  each  number  sentence. 

•  Use  Extra  Examples  Sets  27  and  28  as  needed. 
Encourage  use  of  the  short  way. 
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Using  Addition  Sets 

[O] 

1.  Joe’s  father  has  23  brown  cows,  2  white  cows,  and 
4  black  cows.  How  many  cows  has  he?  23  +  2  +  4  =  n. 

Look  at  23  and  2.  Use  3  +  2=5.  Think ,  “25.”  Look 
at  4.  Use  5  +  4  =  9.  Think ,  “29.” 


Tell  how  to  find  the  sums  in  Ex.  2-7.  Each  time  tell 
the  A.  sets  you  use  and  what  you  think. 


2. 

22 

3.  30 

4.  63 

5.  12 

6. 

11 

7.  22# 

Use 

2+2 

2 

Use  0+4  4 

Use  3+1  1 

Use  2+5  5 

Use  1  +  0 

0 

Use  2  +  4  4# 

Use 

4  +  5 

5 

Use  4  +  3  ^ 

Use  4  +  5  ^ 

Use  7+1  1 

Use  1  +  5 

5 

Use  6+3  3# 

29 

37 

69 

18 

16 

29* 

[w] 

Each  time,  copy  the  numerals  in  a  column,  and  add. 


a 

b 

c 

d 

e 

19 

78 

16 

88 

29* 

8.  13,2,4 

73,  3,  2 

12,  2,  2 

83,  4,  1 

26#,  2#,  1# 

37 

38 

47 

58 

59* 

9.  34,  1,  2 

32,  6,  0 

44,  0,  3 

52,  4,  2 

53#,  5#,  1# 

89 

48 

69 

29 

89* 

10.  81,  1,  7 

43,  1,  4 

63,  5,  1 

20,  6,  3 

82#,  4#,  3# 

47 

58 

79 

79 

49* 

11.  42,3,2 

53,  4,  1 

71,  3,  5 

73,  3,  3 

41#,  3#,  5# 

Extra  Examples.  Work  Sets  27  and  28. 


Do  You  Like  to  Try  New  Things? 

Enrichment  [W] 

5  +  4  +  n  =  10.  Look  at  5  +  4;  thinks  9  +  n  =  10. 

If  9  +  n  =  10,  then  10  —  9  =  w,  so  n  =  1. 

Copy  each  example,  writing  a  numeral  in  place  of  n. 

1.  4  +  2  +  w  =  8  3.  w  +  2  +  6  =  9  5.  w  +  1  +  8  =  10 

2.  3  +  «  +  3  =  10  4.  0  +  3  +  «  =  8  6.  6+l  +  w=  7 
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*  Another  possible  test-this  time  involving  mixed  A.  and  S.  facts  having  sums 
as  great  as  10! 


*  Finding  Unknown  Sums  and  Addends 


Sums  as  graat  as  10  [W] 

Write  the  answers  on  folded  paper.  Study  the  facts 
you  do  not  know.  Make  study  cards  for  help. 


a 

b 

c 

d 

e 

f 

g 

h 

• 

1 

• 

J 

k 

1. 

10 

4 

9 

10 

2 

4 

7 

9 

20 

30 

80 

-7 

+0 

-5 

-1 

+  7 

+  6 

-3  - 

-7 

+  8* 

+  3* 

-20 

3 

4 

4 

9 

9 

10 

4 

2 

10* 

6* 

6* 

2. 

9 

8 

3 

9 

5 

10 

8 

4 

100 

20 

20 

+  1 

-4 

+  7 

-1 

+  5 

-4 

+  2  +5 

-30 

+  5* 

+  3* 

10 

4 

10 

8 

10 

6 

10 

9 

7* 

7* 

5* 

3. 

3 

10 

9 

2 

5 

6 

9 

6 

90 

80 

70 

+  6 

-2 

-8 

+  6 

+  3 

+  2 

-3  +3 

-20 

-70 

-20 

9 

8 

i 

8 

8 

8 

6 

9 

7* 

5* 

4. 

8 

9 

3 

10 

8 

7 

7 

10 

90 

20 

50 

-5 

+  0 

+  4 

-5 

-6 

+  3 

-4  - 

-8 

-40 

+4* 

-30 

3 

9 

7 

5 

2 

10 

3 

2 

5* 

6* 

2* 

5. 

10 

7 

6 

4 

8 

0 

3 

9 

50 

100 

70 

-6 

+  2 

+  4 

+  3 

-3 

+  6 

+  5  - 

-6 

+  4* 

-90 

-50 

4 

9 

10 

7 

5 

6 

8 

3 

9* 

1* 

2* 

To  Keep  in  Practice 

[W] 

Copy  in  columns,  and  find  the  sums. 

1. 

20  +  727 

2. 

33  +  4  37 

3.  6  +  51  57 

4.  6 1 0  +  30  64^ 

5. 

8  +  3139 

6. 

80  +  9  89 

7.  5+14  i9 

8.  330  +  60  39^ 

9. 

0  +  62  62 

10. 

3  +  45  48 

11.  64  +  4  68 

12.  70  +  120  19^ 

13. 

3  +  3  +  4  10 

14. 

20  +  60  +  2^  10* 

15. 

7,  0,2 

i  10 

16. 

42  +  0  +  74? 

17. 

340  +  30+10 

38* 

18. 

64,  2, 

5  69 

19. 

0  +  4+59 

20. 

730  +  20  +  20 

77* 

21. 

51,4, 

3  58 

22. 

22  +  5  +  229 

23. 

51*  +  5*  +  2 1 

58* 

24. 

30,  3, 

6  39 

48  (forty-eight) 
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Pupil’s  Objectives 

(a)  To  review  addition  and  subtraction  facts 
with  sums  no  greater  than  10;  and  (b)  to  show 
addends  in  columns  and  find  sums. 

Pre-Book  Lesson 

•  Write  A.  and  S.  number  sentences  on  the 
board  in  both  horizontal  and  vertical  forms.  Re¬ 
view  the  following  ideas  that  have  been  developed 
to  date: 

a.  Reading  the  number  sentences 

b.  The  meanings  of  the  various  symbols 

c.  The  Commutative  Property  of  Addition 

d.  The  Associative  Property  of  Addition 

•  On  a  picture  of  a  number  line,  illustrate  both 
adding  and  subtracting  using  a  number  line. 


Using  the  Text  Page 

•  Review  the  use  of  folded  paper  if  necessary  (see 
Teaching  Page  10).  This  assignment  may  be  con¬ 
sidered  a  progress  test. 

•  Before  assigning  the  written  work  at  the  bot¬ 
tom  of  the  page,  emphasize  the  importance  of 
copying  carefully  and  neatly. 

Individualizing  Instruction 

•  Have  the  slower  learners  make  dot  pictures  for 
facts  they  do  not  know. 

•  Have  the  more  capable  children  use  number-line 
pictures  to  illustrate  the  examples  in  row  5  at  the 
top  of  the  page  and  Ex.  19-24  at  the  bottom  of  the 
page. 


NOTES 
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Pupil’s  Objective 

To  work  the  end-of-chapter  test  on  problem¬ 
solving. 

New  Word 

miles 

Background 

Beginning  on  page  49  and  extending  through 
pages  50  and  51  is  a  simple,  well-rounded  testing 
program  for  chapter  1.  The  proper  appraisal  of 
the  child’s  total  mathematical  ability  must  be  based 
on  the  results  of  all  of  these  tests.  Furthermore, 
an  effort  must  be  made  to  observe  what  desirable 
arithmetic  attitudes,  appreciations,  and  values  the 
child  has  come  to  possess. 

Pre-Book  Lesson 

•  Set  the  stage  for  the  evaluation  program  by 
discussing  with  the  children  what  they  learned  and 
what  they  think  they  should  remember  from  study¬ 
ing  chapter  1.  Make  a  note  of  what  they  empha¬ 
size  and  omit  in  order  to  help  evaluate  your  teach¬ 
ing  program.  Try  to  prompte  a  healthy  attitude 
toward  tests. 

•  You  may  wish  to  review  some  of  the  situations 
requiring  subtraction  and  how  we  can  use  what  we 


know  about  a  total  and  its  parts  to  find  the  answers 
to  addition  and  subtraction  problems. 

Using  the  Text  Page 

•  After  pupils  have  worked  the  problems  and  the 
papers  have  been  collected,  discuss  the  answers  so 
that  each  child  knows  which  problems  he  did  not 
work  correctly.  Review  page  8  for  the  meaning  of 
addition;  pages  12,  16,  and  28  for  the  meaning  of 
subtraction;  and  page  29  for  choosing  the  correct 
label  for  the  answer  to  a  problem. 

•  Further  work  with  the  problems  on  this  page 
is  suggested  on  Teacher’s  Page  55. 

Individualizing  Instruction 

•  Stress  the  meanings  of  A.  and  S.  in  problems 
with  the  slower  learners  by  having  A.  and  S.  problems 
dramatized  in  the  classroom. 

•  Encourage  the  more  capable  children  to 

a.  draw  pictures  for  2-  and  3-place  numerals  on 
a  line-abacus. 

b.  draw  number-line  pictures  showing  the  adding 
or  subtracting  for  each  problem  on  page  49. 

•  Assign  sets  of  Extra  Problems  or  Examples,  as 
seems  necessary. 

•  For  suggestions  about  scoring  the  pupils’ 
papers,  see  Teaching  Pages  50  and  51. 


NOTES 
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A  table  for  converting  each  pupil’s  score  to  a  per-cent  score 
is  found  on  Teacher’s  Page  50. 

Can  You  Solve  Problems? 

Problem  Teit  I 

Write  your  work  for  each  problem. 

1.  Mr.  Fry  found  that  he  had  used  7  of  his  9  bus 
tickets.  How  many  bus  tickets  did  he  have  left?  2  tickets 

9—7-2 

2.  One  day  on  the  bus  Jimmy  Fry  counted  3  girls, 

2  boys,  and  4  men.  That  was  how  many  people?  9  people 

3+2+4=  9 

3.  Another  day  there  were  9  boys  on  the  bus.  After 
some  got  off,  3  boys  were  left.  How  many  boys  got  off 

the  bus?  6  boys 

9- 3=6 

4.  To  go  to  school,  Bob  rides  10  blocks.  He  rides  3 
blocks  on  one  street  and  the  other  blocks  on  a  second 
street.  How  many  blocks  does  Bob  ride  on  the  second 
street?  7  blocks 

10- 3=7 

5.  Ten  girls  are  going  to  the  school  play.  They  have 
6  tickets.  How  many  more  tickets  do  they  need?  4  tickets 

10-6=4 

6.  A  bus  had  42  seats  with  people  in  them  and  6  seats 
with  no  people.  How  many  seats  does  that  bus  have?  48  seats 

42+6=48 

7.  Joe’s  ride  on  the  bus  is  9  miles.  After  he  has  gone 
5  miles,  how  many  more  miles  does  he  have  to  ride  on 

the  bus?  4  miles 
9-5  =  4 

8.  One  week  Sue  spent  14#,  3#,  and  2#.  How  much 

in  all  did  Sue  spend  that  week?  194 

144+ 34+ 24=  194 

9.  Ann  wants  to  buy  a  10#  box  of  popcorn.  She  has 

7#.  How  much  more  money  does  she  need?  34 

104-74= 34 

10.  Joe  has  5  pencils,  Jimmy  has  2,  and  Bob  has  3. 

How  many  pencils  in  all  do  the  boys  have?  10  pencils 

5+2+3= 10 
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Do  You  Make  Mistakes? 


Diagnottic  Tttt  1 


Tests  like  this  help  you  to  find  where  you  make 
mistakes,  and  why  you  make  them. 


Write  the  answers  on  folded  paper. 


a 

b 

C 

d 

e 

Study 

Practice 

1. 

10 

8 

2 

10 

M 

Pages 

Sets 

-6 

-6 

+  7 

-8 

+  5  i 

4 

2 

9 

2 

8* 

2. 

7 

4 

10 

2 

8* 

10,  16, 
35 

17-21 

-4 

+  6 

-3 

+  5 

-5$ 

3 

10 

7 

7 

34 

3. 

5 

5 

1 

3 

2i t 

3 

1 

5 

1 

60 

40-41 

22-24 

1 

4 

2 

3 

2* 

9 

10 

8 

7 

IO4 

4. 

50 

86 

4 

73 

7^ 

+  3 

+  3 

+  95 

+  4 

+  720 

53 

89 

99 

77 

794 

5. 

42 

91 

80 

31 

610 

44-47 

25-28 

2 

4 

4 

0 

20 

1 

2 

4 

8 

60 

45 

97 

88 

39 

694 

. —  .... 

For  mistakes  in  rows  1  and  2,  study  pages  10,  16,  and 
35.  For  extra  practice,  use  some  of  Sets  17-21. 

For  mistakes  in  row  3,  study  pages  40-41.  For  extra 
practice,  use  some  of  Sets  22-24.  For  rows  4  and  5  study 
pages  44-47.  Then  work  some  of  Sets  25-28. 


After  you  have  done  this,  take  the  test  again. 


50  (fifty) 


★ 


Both  study  pages  and  practice  sets  are  referred  to  because  a  sound  remedial  program 
involves  restudying  of  ideas  prior  to  additional  practice. 


Teaching  Pages  50  and  51 


Pupil’s  Objectives 

(a)  To  diagnose  difficulties  with  facts  and  skills 
reviewed  in  the  chapter  and  to  find  help  in  develop¬ 
mental  and  practice  materials  on  pages  listed; 
(b)  to  show  knowledge  of  certain  concepts,  general¬ 
izations,  and  items  of  information;  and  (c)  to  reveal 
computational  ability  on  some  of  the  skills  taught 
or  retaught,  involving  sums  no  greater  than  10. 

New  Words 

(page  50)  mistakes ,  tests 

Teacher’s  Preparation 

Provide  for  the  type  of  paper  that  you  wish  pu¬ 
pils  to  use  for  each  of  the  tests  on  these  two  pages. 
It  will  also  be  helpful  when  you  correct  papers  if 
you  give  pupils  a  plan  for  displaying  their  answers. 

Using  the  Text  Pages 

•  For  Diagnostic  Test  1,  make  certain  that  each 
child  knows  how  to  fold  the  paper  for  writing 
answers  only  (see  Teaching  Page  10). 

•  After  pupils  have  written  their  work  for  the 
Test  of  Information  and  Meaning  1  on  page  51, 
you  will  be  able  to  determine  which  pupils  need 
review. 

•  Have  pupils  write  answers  for  Computation 
Test  1  at  a  suitable  time. 


Individualizing  Instruction 

The  three  tests  on  pages  50  and  51,  along  with 
the  Problem  Test  on  page  49,  comprise  the  standard 
program  for  diagnosing  and  measuring  achieve¬ 
ment  which  is  provided  at  the  close  of  each  chapter 
in  each  book  in  this  series.  Scores  for  work  on  the 
Problem  Test  (page  49)  and  on  the  Computation 
Test  (page  51)  may  be  converted  to  per-cent 
scores  and  individual  records  may  be  kept  for  each 
pupil  on  3"  by  5"  cards  like  the  model  shown  below. 


Ralph  Thomas 


Grade  3 


Chapter 


1 

2 

3 

4 

5 

6 

7 

8 


Per  Cent  Right: 
Problems 


Per  Cent  Right: 
Computation 


The  tables  of  per  cents  shown  below  will  enable 
you  to  determine  quickly  the  per  cent  for  each 
pupil’s  score.  For  instance,  Ralph’s  Problem-Test 
score  for  chapter  1  was  5,  so,  from  the  table,  his 
per  cent  correct  is  found  to  be  50.  His  Computa¬ 
tion-Test  score  was  23,  so  his  per  cent  correct  is  85. 


Table  of  Per  Cents  for  Chapter  1  Scores 


Problem  Test 

Computation  Test 

Score 

Per  Cent 

Score 

Per  Cent 

Score 

Per  Cent 

Score 

Per  Cent 

1 

10 

1 

4 

10 

37 

19 

70 

2 

20 

2 

7 

11 

41 

20 

74 

3 

30 

3 

11 

12 

44 

21 

78 

4 

40 

4 

15 

13 

48 

22 

81 

5 

50 

5 

19 

14 

52 

23 

85 

6 

60 

6 

22 

15 

56 

24 

89 

7 

70 

7 

26 

16 

59 

25 

93 

8 

80 

8 

30 

17 

63 

26 

96 

9 

90 

9 

33 

18 

67 

27 

100 

10 

100 
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Suggestions  for  Material  to  Accompany  End-of-Chapter  1  Tests 


After  administering  the  tests  on  pages  49,  50, 
and  51,  you  will  find  that  some  pupils  need  addi¬ 
tional  help  or  review  before  proceeding  to  the  work 
of  the  next  chapter.  Meanwhile,  you  may  find  one 
or  more  of  the  following  suggestions  valuable  for 
use  with  those  children  who  do  not  need  additional 
review. 

Alternate  Uses  of  Pages  In  Chapter  1 

Duplicate  the  following  material  or  ask  one  of 
the  more  capable  children  to  read  it  to  the  others: 

Page  2.  In  the  chart,  what  do  you  notice  about 
the  position  of  the  numerals  when  you 

a.  start  with  0  and  keep  adding  10? 

b.  start  with  0  and  keep  adding  11? 

c.  start  with  1  and  keep  adding  11? 

d.  start  with  10  and  keep  adding  11? 

e.  start  with  1  and  add  the  numbers  shown  by  the 
digits  of  each  numeral  under  it? 

f.  start  with  10  and  add  the  numbers  shown  by 
the  digits  of  each  numeral  in  the  same  row? 

Find  other  interesting  things  about  the  numerals 
in  the  columns  and  the  rows. 

Page  5.  Write  the  numerals  for  counting  by 

a.  6’s  to  96.  c.  8’s  to  96. 

b.  7’s  to  98.  d.  9’s  to  99. 

Write  the  numerals  for  counting  to  or  beyond 
100  by 

a.  2,  then  3,  then  2,  then  3  again  (2,  5,  7, 

10,  •  •  •)• 

b.  3,  then  4,  then  3,  then  4  again. 

Page  9.  Rewrite  Ex.  8-13  showing  a  tens  num¬ 
ber  for  each  sum.  Make  the  sentence  true  by 
showing  a  tens  number  for  one  of  the  two  addends. 
Ex.  8  may  be  rewritten: 

25  =  3  +  22  or  25  =  23  +  2 

Page  35.  For  each  of  Ex.  6-23,  write  a  tens  digit 
beside  one  of  the  numerals  in  each  sentence.  Then 
write  the  numeral  to  show  the  number  that  n  stands 
for. 

Page  50.  For  each  example  in  rows  1-5,  write 
three  /z-sentences  showing  n  in  a  different  position 
each  time.  For  Ex.  la,  you  would  write,  10  —  6  = 
n,  10  —  n  =  4,  n  —  6  =  4. 


Supplementary  Activities 

1.  Start  with  2  in  the  first  box  and  write  the 
numerals  for  counting  by  2’s.  Work  by  rows. 


?????? 


?????? 


How  many  numerals  did  you  write? _ 

How  many  even  numbers  did  you  show? _ 

How  many  odd  numbers  did  you  show? _ 

2.  Start  with  5  in  the  first  box  and  write  the 
numerals  for  counting  by  3’s.  Work  by  rows. 


?  ?  ?  ?  ? 


?  ?  ?  ?  ? 


How  many  numbers  are  shown  in  the  chart? 


How  many  even  numbers  are  shown  in  the 
chart? _ 

How  many  odd  numbers  are  shown  in  the 
chart? _ 

3.  Start  with  7  in  the  first  box  and  write  the 
numerals  for  counting  by  4’s.  Work  by  rows. 


?_  _?_  _?_  ^  ? 


?_  _?.  _?_  .? 


4.  Start  with  30  in  the  first  box  and  write  the 
numerals  for  counting  backwards  by  3’s.  Work  by 
rows. 


_  ?  - 

_  ?  _ 

_  ?  _ 

_  ?  _ 

_  ?  _ 

_  ?  _ 

_  ?  _ 

_  ?  _ 

5.  Start  with  250  in  the  first  box  and  write  the 
numerals  for  counting  by  2’s.  Work  by  rows. 


??????? 


??????? 


Teacher’s  Page  51 
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10 


Do  You  Understand? 

Test  of  Information  and  Meaning  1 

For  Ex.  1-10  write  the  answers. 

1.  What  time  does  each  of  clocks  A-C  show? 

A.  20  minutes  before  5.  B.  25  minutes  after  4.  C.  9  o’clock. 

2.  85  =  _?_  tens  and_?_  ones 

v  8  V  5 

3.  Draw  a  number-line  picture  and  show  8  -  5  =  3. 

28 

4.  In  counting  by  4’s,  the  number  next  after  24  is  _?_. 

7+3=10  3+7=10  10-7=3  10-3=7 

5.  10;  7  and  3.  Show  the  set  of  A.  and  S.  facts.  A 

6.  Do  you  add  or  subtract  to  find  the  number  for  the 

subtract  6 

other  part?  a  Find  what  n  stands  for  in  10  —  «  =  4. 

7.  Which  are  odd  numbers?  17  4  20' 41  13  56  9 

8.  Show  the  S.  fact  that  goes  with  9-3  =  6.  9-6=3 

9.  For  5;  2  and  3,  show  two  A.  facts.  2+3=5  3+2=5 

¥■ 

10.  Copy  and  finish:  10  -  2  _?_  6  Use  =  or  ^ . 


How  Well  Can  You  Compute? 

Computation  Test  1 

Write  the  answers  on  folded  paper. 


a 

b 

C 

d 

e 

f 

g 

h 

• 

i 

1.  4 

6 

7 

2 

10 

4 

7 

m 

9i 

+  5 

+  4 

-4 

+  7 

-7 

+  6 

-5 

-3* 

—  6i 

9 

10 

3 

9 

3 

10 

2 

7<t 

3* 

2.  21 

3 

9 

10 

8 

45 

7 

m 

H 

+  8 

+  14 

-3 

-9 

-3 

+  4 

+  3 

-Si 

+  64<t 

29 

17 

6 

i 

5 

49 

10 

2* 

68tf 

3.  4 

5 

63 

3 

2 

92 

3 

lit 

6i 

0 

3 

3 

4 

5 

3 

6 

0 

2i 

2 

1 

3 

1 

2 

2 

1 

5i 

2i 

6 

9 

69 

8 

9 

97 

10 

38<f 

(fifty-one) 

51  10* 

Adding  Tens 

Meaning  [O] 

1.  When  Sam  was  in  camp,  20  days  were  sunny  and  10 
were  not  sunny.  How  many  days  was  that?  20  +  10  =  n. 

a.  Does  Ex.  A  show  another  way  to  write  the  example? 

Yes 


rA 

f  ■“ 

B 

P" . . . .  . 

c 

D 

20 

cjs 

2  tens 

20 

+  10 

+ 

+  1  ten 

+  10 

n 

?,  or  _  ?  _ 

?  j 

b.  Tell  how  to  find  the  sum  by  using  Ex.  B;  Ex.  C. 

c.  For  Ex.  D,  think ,  “Twenty  plus  ten  equals  _?_.”  30 

You  add  tens  in  the  same  way  that  you  add  ones. 

Say  the  sums  for  Ex.  2-6. 

2.  2  tens  3.  4  tens  4.  10  5.  30  6.  50 

6  tens  2  tens  60  60  30 

8  tens  6  tens  70  90  80 

On  the  board  use  a  number-line  picture  to  add 
7.  20  +  30.  so  8.  60  +  20.  80  9.  40  +  50.  90 
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Overview  — Chapter  2 


•  Reteaching.  Chapter  2  extends  the  review  of 
basic  addition  and  subtraction  facts  to  include  sums 
as  great  as  18  and  the  use  of  the  subtraction  facts  in 
higher-decade  subtraction.  Again,  the  work  is  or¬ 
ganized  around  the  ideas  of  using  base  ten,  number¬ 
line  pictures,  the  identity  idea,  and  properties  of 
addition. 

•  Extension.  The  work  involving  adding  and 
subtracting  uses  two  2-place  numerals,  is  extended 
to  the  more  mature  form.  No  renaming  is  brought 
in  at  this  time.  Continuous  use  is  made  of  properties 
and  other  mathematical  ideas.  Work  with  inequal¬ 
ities  carefully  distinguishes  between  sets  language 
and  number  language.  For  use  with  the  number 
language,  the  symbols  >  for  is  greater  than  and  <  for 
is  less  than  are  now  introduced.  Informal  logic  is 
brought  in  through  use  of  if-then  relationships. 

•  Problem-Solving.  Pupils  write  ^-sentences  to 
show  how  to  work  the  problem.  Other  problem¬ 


solving  techniques  include  the  use  of  data  from  a 
table,  the  writing  of  addition  and  subtraction  prob¬ 
lems,  providing  questions  for  problems  with  em¬ 
phasis  on  understanding  where  addition  is  used  or 
where  subtraction  is  used. 

•  Enrichment.  As  usual,  the  number  of  enrich¬ 
ment  activities  is  great  in  the  lesson  plans  for  this 
chapter  and  in  the  suggestions  at  the  end  of  the 
text,  but  in  the  text  pages  there  is  discovery  of 
generalizations  about  even  and  odd  numbers  when 
these  are  added  and  when  these  are  subtracted  and 
there  are  more  difficult  situations  involved  in  find¬ 
ing  the  number  for  n  that  involve  parentheses. 

•  Testing.  The  chapter  is  closed  with  the  four 
basic  chapter  tests  that  provide  you  with  a  very 
good  picture  of  each  pupil’s  readiness  for  moving 
ahead  in  grade-3  work.  It  is  suggested  that  oc¬ 
casionally  the  sets  of  exercises  within  the  chapter  be 
handled  as  testing  material. 
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Pupil’s  Objective 

To  use  knowledge  and  understanding  of  the  basic 
A.  facts  to  acquire  skill  in  adding  tens  shown  by 
2-place  numerals. 

New  Words:  camp ,  sunny 

Background 

This  page  is  important  because  the  pupil  now 
begins  to  generalize  and  use  the  addition  facts 
which  were  learned  earlier.  After  generalizing  for 
adding  tens,  he  will  later  generalize  for  adding 
hundreds,  thousands,  fourths,  tenths,  and  so  on. 

Pre-Book  Lesson 

•  Have  pupils  make  sets  of  ten,  using  bundles  of 
objects  (tongue  depressors,  dowels,  strips  of  card¬ 
board  or  paper,  and  so  on).  The  adding  and 
recording  should  be  done  as  follows: 

<t>  <t>  2  tens,  or  20 

0  0^+3  tens,  or  30 

5  tens,  or  50 


As  the  demonstration  continues  and  the  model 
is  written  on  the  chalkboard,  children  may  write 
on  their  own  papers.  Make  it  clear  to  the  class 
that,  although  the  10-bundle  shows  10  separate 
sticks,  they  may  use  the  symbol  (£>  to  represent  a 
bundle  of  10. 

•  Guide  the  pupils  to  discover  and  state  in  their 
own  words  the  fundamental  idea  that  tens  are 
added  like  ones. 

Using  the  Text  Page 

•  Have  pupils  make  sets  of  ten  with  objects  to 
show  the  answers  for  Ex.  1-6. 

•  Use  the  Modern  Number  Line*  or  draw  a 
picture  of  a  number  line  on  the  board  showing  and 
labeling  points  for  tens  only.  Use  it  in  connection 
with  Ex.  7-9. 

— * - - - - - - - - - - - - - • — 

0  10  20  30  40  50  60 

•  Illustrate  other  examples  of  adding  tens  using 
the  number  line. 

•  See  6,  page  xix. 
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Pupil’s  Objective 

To  begin  to  use  knowledge  and  skills  acquired 
in  higher-decade  addition  in  adding  now  with  two 
2-place  numerals  (no  renaming). 

Background 

This  page  is  a  logical  follow-up  of  the  previous 
lesson.  In  chapter  1,  pupils  learned  to  add  in 
higher-decade  addition  where  only  one  of  the  num¬ 
bers  was  shown  by  a  2-place  numeral.  On  page 
52,  the  children  were  exposed  to  adding  tens  only, 
with  two  2-place  numerals  having  0  in  one’s  place. 
This  new  lesson  combines  the  two  previously 
learned  skills,  adding  now  with  two  2-place  nu¬ 
merals  showing  both  ones  and  tens  to  be  added. 

Children  are  encouraged  to  add  the  ones  first. 
In  examples  of  the  type  presented  in  this  lesson  (no 
renaming),  many  children  will  observe  that  the 
numbers  either  for  tens  or  for  ones  may  be  added 
first.  In  fact,  these  same  youngsters  will  not  be 
fully  convinced  of  the  necessity  for  adding  ones 
first  until  they  are  confronted  with  an  example 
which  involves  renaming  and  carrying  to  ten’s  place. 

Pre-Book  Lesson 

•  Use  a  place-value  teaching  device  to  show  the 
following  example:  34  +  23  =  n.  On  two  Arithme- 
Sticks,  *  for  instance,  show  buttons 
to  represent  4  ones  and  3  ones  on 
the  right-hand  stick  and  3  tens  and 
2  tens  on  the  left-hand  stick. 

•  Encourage  the  children  to  join 
the  sets  of  buttons  representing  ones 
(to  suggest  adding  the  ones  first) 
and  then  join  the  sets  of  buttons  representing  tens 
(to  suggest  adding  the  tens  next). 

•  Visualize  the  adding  for  the  same  example 
with  each  of  the  following: 

3  tens  and  4  ones  34 

+  2  tens  and  3  ones  T  23 

5  tens  and  7  ones  57 

•  Have  the  slower  learners  build  an  understanding 
of  this  operation  by  demonstrating  with  bundles  of 

•  See  3,  page  xix. 


objects,  while  the  more  capable  children  demonstrate 
on  the  board  with  cf)  ’s  and  / ’s. 

Using  the  Text  Page 

•  Have  some  pupils  explain  Ex.  A-D  in  the  boxes. 

•  While  other  pupils  are  working  Ex.  2-6  on 
the  board  have  the  remainder  of  the  class  work  on 
paper  at  their  seats.  As  you  circulate  among  the 
class,  you  can  determine  which  pupils  need  further 
help. 

•  Ex.  7-11  call  for  oral  discussion  and  will  help 
to  reveal  lack  of  understanding  where  there  is  any. 

Individualizing  Instruction 

•  Use  Show  the  Answer  practice  with  all  pupils. 
The  children  can  use  the  set  of  numeral  cards  for 
0  through  9  that  they  have  been  using  in  this  type 
of  practice  (see  Teaching  Page  1).  The  child  can 
pick  up  one  card  that  tells  how  many  ones  in  the 
example  and  another  card  that  tells  how  many  tens. 
Be  sure  that  you  do  not  give  an  example  that  will 
result  in  the  same  numeral  for  both  tens  and  ones 
in  the  sum,  or  an  example  that  requires  renaming 
and  carrying. 

•  Perhaps  you  will  want  to  make  a  pocket  chart 
like  the  following  to  use  for  individual  or  small- 
group  work  with  all  types  of  addition  and  sub¬ 
traction  examples. 


Each  pocket  can  be  stapled  in  place.  The  pocket 
for  the  operation  sign  makes  it  possible  to  use  the 
chart  for  both  addition  and  subtraction.  Pupils 
may  use  their  numeral  cards  in  the  pockets. 

•  All  pupils  may  do  addition  with  2-place  nu¬ 
merals  as  follows: 

34  =  30  +  4 
+  23  =  20  +  3 

50  +  7  =  57 
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*  Remind  pupils  that  we  add  numbers.  The  numerals,  as  well  as  the  bundles  and  the  number 
words,  are  only  means  by  which  we  find  the  unique  third  number,  the  sum. 


*  Adding  with  2-Place  Numerals 

[O] 

1.  While  Ruth  was  in  camp,  there  were  32  sunny 
days  and  13  days  with  no  sun.  How  many  days  was 
Ruth  in  camp?  32  +  13  =  n 

**  First  add  ones  and  then  add  tens  as  you  explain 
how  to  find  the  sum  by  using 
a.  Ex.  A.  b.  Ex.  B. 
c.  For  Ex.  C,  explain  the  addition. 


A 

B 

(]  Tens  |  Ones 

D 

+  4s  +11 

3  tens  and  2  ones 

3  2 

32 

+11 1 

+  1  ten  and  3  ones 

+  1  !  3 

13 

_?_  tens  and  _?_  ones. 

4  :  5 

45 

or  45 

SUNMy  mX 
DAYS 

‘SUN 

i  in  i 

inn 

IMII 

uni 

1  1  /H 

1  |  M  1 

1  1  1 

II  III 

him 

1  i 

1  1 

o 

0 

d.  Ex.  D  shows  the  short  way  to  add  32  and  13. 

First  add  ones:  2  +  3  =  5.  Write  “5”  in  one’s  place. 

Then  add  tens:  3+1  =  4.  Write  “4”  in  ten’s  place. 

Work  on  the  board.  For  Ex.  2-4  use  4s ’s  and  I’s. 

2.  24  3.  10  4.  65  5.  32  6.  53 

+  32  +33  +30  +26  +44 

56  43  95  58  97 

For  Ex.  5-6,  use  tens  and  ones  as  in  box  B. 

Now  work  Ex.  2-6  on  the  board.  Add  as  in  box  D. 

Add  the  short  way  in  Ex.  7-1 1  to  find  which  sums  are 
not  correct. 

8.  50  9.  22  10.  54  11.  43 

23  57  14  35 

73  69  68  87 

79  ^fifty-three)  53 

*  *  Be  certain  pupils  recognize  that  when  they  are  adding  3  and  1,  they  are  3  tens  and  1  ten 


7.  24 
21 
225 

45 


Try  These 


Adding  with  2-place  numeral t  [W] 


Add  the  short  way.  Show  the  sums  on  folded  paper. 


a 

b 

C 

d 

e 

f 

g 

h 

• 

1 

1. 

35 

73 

34 

60 

21 

64 

79 

320 

280 

32 

26 

41 

32 

48 

13 

10 

520 

310 

2. 

fs 

h\ 

l\ 

lb 

ft 

3 

& 

3864| 

m 

74 

25 

43 

60 

12 

31 

58 

200 

60 

89 

86 

84 

70 

86 

84 

78 

56  i 

76* 

Copy  in  columns.  Add  the  short  way. 

3. 

32  +  25 

57 

6.  36  +  2  38 

9. 

51  +  27 

78 

12.  60  +  430  49$ 

4. 

20+6 

26 

7.  86  +  10  96 

10. 

25  +  71 

96 

13.  300  +  440  74* 

5. 

7  +  50 

57 

8.  74  +  25  99 

11. 

41  +  40 

81 

14.  60  +  81 0  87* 

♦  Extra  Examples.  Work  Sets  29  and  30. 


A 

2 

±8 

n 


42 
+  15 
57 


Checking  Your  Sums 

Use  of  Commutative  Property  [O] 

1.  Ex.  A.  Add  downward:  2  +  8  =  n.  io 

a.  Check  by  adding  upward.  8  +  2  =  n.  io 

b.  Are  the  sums  the  same  both  ways?  Yes 

c.  Did  changing  the  order  of  adding  the  two  numbers 
change  the  sum?  n0 

57 

2.  Ex.  B.  Adding  downward,  the  sum  is  _?_. 

a.  Now  add  upward  5  +  2  and  1  +  4. 

b.  Are  the  sums  the  same  both  ways?  %hy?  4+^+4 

Changing  the  order  of  adding  does  not 
change  the  sum.  After  you  add  downward,  you 
can  check  by  adding  upward. 
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Pupil’s  Objectives 

(a)  To  continue  the  use  of  higher-decade  addi¬ 
tion  skills  in  adding  with  two  2-place  numerals; 
(b)  to  gain  additional  understanding  of  the  Com¬ 
mutative  and  Associative  Properties  of  Addition  in 
connection  with  checking  the  results  of  adding  two 
or  more  numbers;  and  (c)  to  learn  to  write  number 
sentences  for  A.  and  S.  problems. 

New  Words 

(page  54)  check ,  upward 

Background 

The  children  were  first  introduced  to  the  use  of 
the  Commutative  Property  of  Addition  while  re¬ 
viewing  addition  facts  on  page  8.  At  the  bottom 
of  page  54  the  use  of  this  property  is  extended  to 
the  checking  of  addition  with  2-place  numerals. 

An  extension  of  the  use  of  the  Associative  Prop¬ 
erty  of  Addition,  first  developed  in  connection  with 
the  work  on  pages  40-41,  appears  with  the  work 
at  the  top  of  page  55.  The  property  is  now  used 
for  the  purpose  of  checking  the  result  of  adding 
three  and  four  addends.  Of  course,  with  four 
addends  some  use  of  the  Commutative  Property  of 
Addition  is  made  also  (see  T eaching  Pages  40  and  41). 

With  more  than  2  addends  we  still  add  only  two 
numbers  at  a  time  because  A.  is  a  binary  operation. 

In  previous  lessons,  where  ^-examples  (number 
sentences)  were  considered  in  connection  with 
problem-solving  pages,  pupils  were  given  three 
n-examples  from  which  they  were  to  choose  the 
correct  one  for  the  problem.  Now  the  writing  of 
n-examples  is  an  extension  of  the  work  and  pro¬ 
vides  for  the  pupil’s  converting  information  pre¬ 
sented  in  a  problem  situation  into  a  mathematical 
model.  At  this  time,  place  the  emphasis  on  the 
writing  of  appropriate  n-examples  for  the  problems 
and  not  upon  solving  the  problems.  When  children 
write  n-examples  involving  cent  signs,  they  should 
use  the  j  sign  with  n,  as  nj. 

Using  the  Text  Page  (page  54,  top) 

•  Provide  paper  and  review  the  folding  pro¬ 
cedure  for  adding  in  rows  1-2. 


•  Encourage  pupils  to  be  neat  in  copying  exam¬ 
ples  3-14  in  the  vertical  form. 

Pre-Book  Lesson  (pages  54-55) 

•  Use  objects  in  the  room  to  illustrate  the  adding 
of  4  +  5.  Guide  the  discussion  to  emphasize 

a.  the  sum  of  4  and  5. 

b.  the  effect  of  changing  the  order  in  adding  the 
two  addends,  4  and  5.  4  +  5  =  9  and  5  +  4  =  9 

c.  ways  in  which  we  can  check  our  work  in 
adding  4  and  5.  In  using  materials  you  can  antici¬ 
pate  the  statement  that  counting  is  the  surest  means 
of  confirming  the  sum.  However,  changing  the 
order  of  the  addends  and  then  adding  is  a  more 
mature  way  of  checking  a  sum. 

•  Raise  the  question  with  the  class  as  to  why  it 
is  necessary  to  check  our  work.  Have  them  de¬ 
scribe  situations  in  which  accuracy  is  essential. 
Help  them  experience  the  satisfaction  that  comes 
from  checking  and  finding  that  the  sum  is  the 
same,  and  so  probably  correct. 

Using  the  Text  Pages  (page  54-55) 

•  Parentheses  are  used  in  number  sentences  to 
show  just  part  of  the  sentence.  The  use  of  (  )  will 
be  developed  more  fully  in  later  lessons.  However, 
in  Ex.  3  it  would  be  well  to  tell  the  pupils  that  the 
parentheses  are  used  to  show  the  part  of  the  sen¬ 
tence  that  is  2  +  3.  In  fact,  the  pupils  will  soon 
learn  that  the  use  of  (  )  around  the  2  +  3  is  a  way 
of  renaming  5.  The  example  then  becomes  5  +  4 
=  9. 

•  As  the  children  are  doing  the  written  work, 
you  might  find  it  valuable  to  circulate  among  them 
and  ask  individuals  to  tell  you  what  they  think  as 
they  work  a  given  example.  In  this  way,  as  one 
means  of  measuring  understanding,  you  can  diag¬ 
nose  the  thought  processes  pupils  are  using. 

Pre-Book  Lesson  (page  55,  bottom) 

•  Use  children,  books,  blocks,  and  so  on  to 
dramatize  the  putting  together  of  three  sets  of 
objects.  The  number  for  the  total  of  the  three  sets 
should  be  less  than  10.  Ask  a  child  to  write  an 
^-example  on  the  board  that  goes  with  the  addition 
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situation  dramatized.  Have  him  use  n  to  stand  for 
the  unknown  sum. 

•  Use  objects  and  materials  in  the  classroom  to 
illustrate  and  review  the  different  subtraction  situ¬ 
ations  that  have  been  taught.  Then  have  children 
write  ^-examples  for  the  subtraction  problems. 

For  both  A.  and  S.  problems,  guide  pupils  to 
use  at  this  time  only  the  direct  form  for  the  rc-ex- 
amples;  that  is,  n  appears  always  in  place  of  the 
answer  (see  Teaching  Page  22). 

Using  the  Text  Page  (page  55,  bottom) 

•  In  reading  and  discussing  each  of  Ex.  1-4, 
place  the  emphasis  on  the  making  or  choosing  of 
appropriate  n-examples  for  the  problems  rather 
than  on  the  solving  of  the  problems. 

•  Some  pupils  may  need  to  use  concrete  objects 
in  order  to  dramatize  the  problems.  For  this  pur¬ 
pose  use  the  problems  on  page  49. 

Individualizing  Instruction 

•  On  the  chalkboard  draw  some  diagrams  sim¬ 
ilar  to  those  at  the  top  of  the  next  column. 


Have  all  pupils  select  any  diagram  they  wish  and 
write  a  1 -place  numeral  in  each  small  square  so 
that  the  sum  of  any  three  numbers  shown,  taken 
horizontally  or  vertically  or  diagonally,  will  be  9. 
The  activity  can  be  modified  so  that  the  sum  will 
be  10  or  less. 

Encourage  the  children  to  check  each  sum  of 
three  numbers  by  adding  in  one  direction  and  then 
in  the  other. 

•  Sometimes,  instead  of  having  children  check 
addition  by  adding  upward,  ask  them  to  provide 
evidence  that  their  answer  is  correct.  That  is,  after 
adding  the  short  way,  have  the  pupil  provide  con¬ 
crete  evidence  of  the  correctness  of  his  answer  by 
using  bundles  of  sticks,  cardboard  strips,  or  other 
such  materials. 

•  Assign  Extra  Examples  Sets  29  and  30  as 
needed. 


NOTES 
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*Use  of  the  commutative  and  associative  properties  permits  reversing  the  addition. 

2  +  3  +  4  =  3  +  2  +  4  =  3  +  4  +  2  =  (4  +  3)  +2 


3.  Ex.  C.  Add  downward:  2  +  3  =  5,  5  +  4  =  9. 

We  can  show  what  we  do  this  way:  (2  +  3)  +  4  =  9. 

Y  6  S 

*  Add  upward:  (4  +  3)  +  2.  Are  both  sums  the  same? 

4.  You  add  4  numbers  just  as  you  add  3  numbers. 

4+1=5  5+2=7  7+3=10 

Explain  the  work  for  Ex.  D.  Add  downward.  Yec 
Add  upward.  Is  the  sum  the  same  both  ways?  AWhy?  v 

Changing  the  order  of  addends  does  not  change  the  sum. 

[W] 

Copy  in  columns.  Add.  Check  your  work. 

5.  63  +  21  84  8.  40<£  +  30<£  70*  11.  50<£  +  3<£  +  3<£  +  3<£  59* 

6.  7  +  80  87  9.  80<£  +  9 <£  89*  12.  2#  +  2$  +  0  +  1<£  5* 

7.  42  +  57  99  10.  9<£  +  60<£  69*  13.  13<£  +  2tf  +  0  +  4#  w* 


c 

D 

2 

4 

3 

1 

4 

2 

9 

3  ! 

10 

Making  22-Examples  for  Problems 

A.  and  S.;  addends-sum  relationship  [O] 

9  hens 

1.  Three  hens,  2  hens,  and  4  hens  are  how  many  hens? 
Why  is  the  ^-example  3  +  2  +  4=  n?  fhldihr%ntTfind  the 

number  for  the  total. 

2.  You  have  3<£.  You  earn  5tf.  How  much  have  you?  8* 
You  know  the  numbers  for  the  parts,  so  how  do  you 

Add 

find  the  number  for  the  total?  a  Say  the  ^-example,  or 
number  sentence,  for  this  problem.  3*  +  5*  =  n* 

6  pencils 

3.  Tom  lost  2  of  his  8  pencils.  How  many  were  left? 
Do  you  know  the  numbers  for  two  parts  or  for  the  total 

.  .  the  total  .ancLone  of  its  parts 

and  one  of  its  parts?  aIs  a  or  b  or  c  the  ^-example?  b 
a.  2  +  8  =  72  b.  8  —  2  —  n  c.  8  +  2  —  n 

4* 

4.  I  want  9<£.  I  have  5<£.  How  much  more  do  I  need? 
Say  the  ^-example.  9*  -  5*  -  n* 

[W] 

Now  write  the  ^-example  for  each  problem  on  page  49. 

1.  9 -  7  =  n  4.  10  —  3  =  n  7.  9-5=n  10.  5  +  2+3=n 

2.  3  +  2  +  4  =  n  5.  10-6  =  n  8.  14$  +  3$  +  2$  =  n<t 

3.  9  —  3  =  n  6.  42  +  6  =  n  9.  10$-7$=n$ 
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More  12-Examples 

A.  and  S.  problems/  making  n-examplet  [O] 

Sometimes  a  problem  is  given  with  the 
question  first.  For  this  kind  of  problem,  you 
may  like  to  write  the  ^-example,  or  number 
sentence,  with  the  n  first,  as  n  =  2  +  3. 

1.  How  many  cents  has  Ann  in  her  bank?  io* 
She  had  8  cents  in  her  bank.  She  put  in  2 

more  cents.  The  numbers  for  two  parts  are  given,  so  add  to 
find  the  number  for  the  total. 

Is  a  or  b  or  c  the  ^-example  for  problem  1  ?  b 
-  2^  b.  nt  =  St  +  2t  c.  nt  =  100  —  2 t 


2.  How  much  money  does  Tom  have  left  in  his  bank?  3* 
He  had  10<£.  He  took  out  It  for  the  Red  Cross.  The  numbers 

for  one  port  and  the  total  are  given,  so  subtract  to  find  the  number  for  the  other  part. 

Which  is  a  way  to  write  the  ^-example,  a  or  b  or  c?  c 
a.  nt  =  I0t  +  It  b.  nt  =  It  +  I0t  c.  nt  =  100  —  7$ 


Now  write  on  the  board  the  ^-example  for  each  of 
problems  3-6.  Put  the  n  first  in  each  ^-example. 

o  .  9 * 

3.  How  much  money  did  Jean  have  at  first?  AShe  paid 

4 1  for  candy  and  had  50  left  for  her  bank.  n*=4*+5* 

The  numbers  for  two  parts  are  given,  so  add  to  find  the  number  for  the  total. 

4.  How  much  more  money  does  Jane  need?  vShe  wants 
to  buy  a  lOtf  ruler.  She  has  6 1.  "*=  io*-6* 

The  numbers  for  one  part  and  the  total  are  given,  so  subtract  to  find  the  number  for  the 
otherpart. 

5.  How  much  money  does  Joe  have  left?  vHe  had  9 1. 
He  paid  5 1  for  a  pencil,  n*  =  9*  -  5* 

The  numbers  for  one  part  and  the  total  are  given,  so  subtract  to  find  the  number  for  the 
other  part. 

6.  How  much  money  does  Roy  have?  vHe  has  a  nickel 
and  3  cents,  n^  =  5^  +  3 $ 

The  numbers  for  two  parts  are  given,  so  add  to  find  the  number  for  the  total. 

Now  say  the  answer  for  each  question  in  problems  1-6. 
Tell  why  you  added  or  subtracted  for  each  problem. 
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Pupil’s  Objectives 

(a)  To  show  an  understanding  of  the  meanings 
of  addition  and  subtraction  in  connection  with 
problem-solving;  and  (b)  to  say  and  write  «-exam- 
ples  for  addition  and  subtraction  problems. 

New  Words 

bank,  question 

Background 

Fostering  a  feeling  for  mathematics  as  a  lan¬ 
guage,  a  means  of  communication,  is  continued  in 
this  lesson.  The  act  of  translating  from  the  written 
and  spoken  problem  language  situation  to  the  num¬ 
ber  sentence  is  a  valuable  tool  in  solving  mathe¬ 
matical  problems.  The  emphasis  in  these  lessons 
must  be  upon  the  translation  and  not  upon  the 
solving  of  the  problem. 

Pre-Book  Lesson 

•  Write  on  the  board  the  number  sentence, 
4  +  5  —  n.  Ask  the  children  to  make  up  a  problem 
to  go  with  this  number  sentence.  After  a  short 
time,  ask  different  children  to  state  their  problems. 
Ask  each  child  to  explain  why  his  problem  is  cor¬ 
rect  for  this  sentence.  Some  of  the  problems  stated 
by  the  children  may  be  dramatized  to  bring  out 
the  relationship  between  the  problem  and  the  num¬ 
ber  sentence.  Then  reverse  the  procedure,  having 
pupils  make  an  ^-example  for  a  given  problem. 

•  Review  the  pairs  of  parts  of  a  set  of  8  and  the 
addition  facts  with  8  as  a  sum  that  can  be  made. 
Show  the  addition  facts  on  the  chalkboard,  begin¬ 
ning  each  time  with  the  sum. 


Ask  a  child  to  tell  about  a  set  of 
8  and  two  of  its  parts  and  the  two 
A.  facts  he  can  say  for  those  parts. 

Show  the  facts  on  the  board,  show¬ 
ing  the  sum  first  each  time,  as  at 
the  right. 

Ask  other  children  to  tell  about 
different  pairs  of  parts. 

The  purpose  of  this  activity  is  to  familiarize  the 
pupils  with  writing  number  sentences  having  the 
sum  shown  at  the  beginning  instead  of  at  the  end 
of  the  sentence.  Sentences  of  this  type  will  be  used 
in  this  lesson. 

Using  the  Text  Page 

•  Use  real  or  toy  coins  to  dramatize  Ex.  1  and  2 
before  having  pupils  choose  the  correct  rc-example. 

•  Perhaps  you  will  want  to  ask  the  more  capable 
children  to  write  the  ^-examples  for  problems  3-6 
on  paper  while  the  remainder  of  the  class  works 
with  you  at  the  chalkboard.  Point  out  that  n  to 
stand  for  the  sum  may  be  written  first  just  as  well 
as  last  in  an  example. 

•  For  the  work  at  the  bottom  of  the  page  have 
pupils  say  the  answer  for  each  problem.  Each  time 
have  them  tell  why  they  added  or  subtracted. 

Individualizing  Instruction 

•  Slower  learners  may  now  write  on  paper  the 
^-examples  for  problems  3-6  which  were  developed 
as  board  work. 

•  Provide  duplicated  pictures  of  number  lines 
for  the  more  capable  children  to  use.  Have  these 
children  draw  and  label  arrows  to  illustrate  the 
adding  and  subtracting  for  each  problem  on  page  56. 


8  =  1+7 
8  =  7  +  1 

8  =  2  +  6 
8  =  6  +  2 

8  =  3  +  5 
8  =  5  +  3 

8  =  4  +  4 
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Pupil’s  Objectives 

(a)  To  recognize  the  order  of  inequality  between 
two  numbers;  (b)  to  begin  to  use  “is  greater  than” 
and  “is  less  than”  when  reading  number  sentences; 
(c)  to  learn  that  numbers  shown  to  the  right  on  a 
number  line  are  always  greater  than  numbers 
shown  to  the  left,  and  vice  versa;  and  (d)  to  extend 
the  use  of  parentheses  in  number  sentences  to  indi¬ 
cate  a  name  for  a  number. 

Background 

Most  of  the  child’s  mathematical  learnings  have 
emphasized  equality  in  number  sentences.  Often, 
the  relationship  between  two  numbers  is  one  of 
inequality  and  is  expressed  in  terms  of  “is  greater 
than”  or  “is  less  than”  instead  of  merely  “is  not 
equal  to.”  Thus,  order  also  becomes  important. 

Children  should  begin  now  to  learn  the  relation¬ 
ship  of  points  in  a  number  line  for  whole  numbers, 
in  terms  of  greater  than  and  less  than.  Unless  other¬ 
wise  indicated,  we  assume  that  the  number  line  is 
thought  of  as  being  horizontal.  The  number  for 
any  point  A  is  greater  than  the  number  for  any 
point  to  the  left  of  A,  and  less  than  the  number 
for  any  point  to  the  right  of  A.  This  becomes 
especially  significant  to  the  child  later  when  he 
discovers  that  0  is  greater  than  “12.  However,  in 
Grade  3,  the  applications  of  the  number-line  idea 
are  limited  to  the  set  of  whole  numbers. 

The  number  sentences  on  this  page  contain  _  ?  _ 
to  indicate  that  something  is  missing.  In  these 
sentences  the  missing  symbol  is  one  to  denote 
relationship.  Pupils  already  know  the  symbol  of 
equality  (  =  ).  On  this  page  the  pupils  will  be 
introduced  to  terms  of  inequality  but  not  the  sym¬ 
bols.  While  many  children  can  learn  that  <  means 
is  less  than  and  >  means  is  greater  than,  others 
confuse  these.  Consequently,  it  is  desirable  to  work 
on  the  basic  idea  for  a  considerable  time  before 
introducing  the  symbols.  If  you  find  that  your 
pupils  are  ready  for  these  symbols  before  they  are 
introduced  on  page  90,  you  should  feel  free  to  have 
them  use  the  symbols.  The  parentheses  are  also 
used  to  denote  or  identify  a  particular  part  of  the 
sentence.  Teach  the  youngsters  to  complete  the 


work  inside  the  (  )  before  doing  anything  else 
called  for  in  the  sentence. 

To  review  the  use  and  meaning  of  the  symbol 
which  was  introduced  on  page  27,  Ex.  22  asks  the 
general  question  about  substituting  for  the  words 
is  greater  than  and  is  less  than. 

Teacher’s  Preparation 

Mount  your  permanent  number-line  model  on 
the  chalkboard  or  draw  a  number-line  picture. 

Pre-Book  Lesson 

Draw  on  the  chalkboard  pictures  of  5  circles  and 
beside  it  pictures  of  2  circles.  Identify  each  set 
with  a  numeral.  Make  certain  that  the  pupils  are 
thinking  about  the  number  ideas  of  fiveness  and 
twoness  and  not  the  physical  sizes  of  the  numerals 
5  and  2.  Then  ask  them  to  explain  why  the  number 
for  a  set  of  5  is  greater  than  the  number  for  a  set 
of  2.  See  if  anyone  actually  matches  2  items  from 
the  set  of  5  with  2  items  in  the  set  of  2,  to  compare 
the  sets  involved. 

Refer  to  the  number-line  model  to  determine 
where  points  for  2  and  5  are  located.  Discuss  the 
ideas  of  rightness  and  leftness  on  a  number  line. 
Then,  to  illustrate  the  idea  that  5  is  greater  than  2, 
elicit  from  the  class  that  the  point  for  5  is  to  the 
right  of  the  point  for  2. 

Using  the  Text  Page 

•  For  Ex.  5-10,  refer  to  the  number-line  picture 
and  reinforce  the  idea  of  numbers  shown  to  the 
right  being  greater. 

•  Teach  the  use  of  the  (  )  bringing  out  that  the 
answer  for  the  operation  shown  within  the  (  )  is  a 
name  for  a  number.  Consequently,  the  operation 
inside  the  (  )  should  be  performed  first.  In  these 
sentences  we  then  compare  the  two  numbers  shown 
and  read  the  sentence  using  the  words  “is  greater 
than”  or  “is  less  than”  to  make  the  sentence  true. 

•  Write  Ex.  13  on  the  chalkboard  if  necessary  to 
show  how  to  write  Ex.  14-21.  Circulate  among 
the  pupils,  giving  help  where  it  is  needed.  Now 
and  then  ask  a  child  to  tell  you  how  he  thinks  the 
work. 
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*  Now  a  refinement  of  inequality  is  suggested  and  pupils,  knowing  that  two  numbers  are  un¬ 
equal,  tell  and  record  whether  the  first  is  greater  than  or  less  than  the  second. 


*  Greater  Than  or  Less  Than? 

Comparisons ;  inequalities  [O] 

1.  Is  set  A  larger  than  or  smaller  than 

set  B?  sma  Her 

2.  Is  the  number  for  set  A  greater  than 
or  less  than  the  number  for  set  B?  iess 

3.  On  a  number-line  picture,  are  the 
numbers  shown  to  the  right  of  4  greater 
than  or  less  than  4?  greater  than 


4.  Are  the  numbers  shown  on  a  number-line  picture 
to  the  left  of  15  greater  than  or  less  than  15?  iess  than 


**  In  each  of  Ex.  5-12,  use  the  words  is  greater  than  or 


is  less  than.  If  you  need  help,  use  a  number-line  picture. 


5. 

is  less  than 

6  _?_  8 

is  greater  than 

6.  23  .?_  19 

is  less  than 

7.  4  _?_  10 

8. 

is  greater  than 

12  _?_  10 

is  greater  than 

9.  16  _?_  13 

is  greater  than 

10.  24  20 

11. 

(4  +  2)  _?_  8. 

4  +  2  =  6; 

is  less  than 

so  (4  +  2)  .?_  8. 

12. 

(8  -  2)  _?_  11. 

8-2  =  6; 

is  less  than 

so  (8  -  2)  _?_  11. 

[w] 

As  for  Ex.  11  and  12,  first  do  the  work  in  the  ( )’s. 

Then  copy  the  example  writing  “is  greater  than”  or  “is 
less  than”  where  you  see  _?_. 

is  less  than  is  greater  than  is  less  than 

13.  (10  +  8)  .?_  20  16.  (40  +  40)  _?_  60  19.  40  _?_  (6  +  52) 


is  less  than 

14.  (4  +  6)  _?_  15 

is  greater  than 

15.  11.?.  (5  +  4) 


is  less  than 

17.  56  _?_  (4  +  55)  20. 

is  greater  than 

18.  (43  +  30)  _?_  70  21. 


is  greater  than 

(22  +  25)  46 

is  less  than 

(8  +  30)  _?_  50 


22.  For  each  ?_  in  Ex.  13-21,  could  you  write  +  ?  yes 


•  Extra  Activity.  Work  Set  86. 
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**  Instead  of  using  shorthand  symbols  at  this  point,  basic  understanding  is  fostered  by  having 
pupils  actually  say  and  write  the  complete  expressions. 


Subtracting  with  a  2-Place  Numeral 


lo] 


1.  When  Mary  takes  5  of  the  26  books  from  the  shelf, 
how  many  will  be  left?  26-5  =  n 

Explain  how  to  find  the  answer  by  using 

a.  Ex.  A.  b.  Ex.  B.  c.  Ex.  C. 


A 

B 

C  Tens  lOnes 

D 

2  tens  and  6  ones 

2  !  6 

26 

+4>  iHt-tr 

-  5  ones 

—  i  5 

5 

_?_  tens  and  _?_  one, 

>  •  > 

•  i  f 

21 

or  21 

— 

d.  Ex.  D  shows  the  short  way  to  subtract.  First 
subtract  ones:  6  -  5  =  1.  Explain  why  the  answer 

There  are  5  ones  to  subtract  fjom  the  6  ones. 

shows  1  one;  /why  It  shows  2  tens.  There  ore  no  tens  to  subtract. 

Copy  Ex.  2-7  on  the  board,  and  subtract.  For  Ex.  2 
and  3  use  +’s  and  i’s  as  in  box  A. 


28 

3.  34 

4.  99 

5.  47 

6.  84 

7.  56 

7 

3 

3 

4 

2 

5 

21 

31 

96 

43 

82 

51 

For  Ex.  4-7  use  tens  and  ones  as  in  box  B. 

Now  work  Ex.  2-7  on  the  board.  Subtract  as  in  box  D. 
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Pupil’s  Objective 

To  build  an  understanding  of  higher-decade 
subtraction  (no  renaming). 

Background 

Pages  58-62,  dealing  with  higher-decade  sub¬ 
traction,  parallel  almost  exactly  the  corresponding 
material  for  higher-decade  addition  recently  taught. 
Pages  58  and  59  are  designed  to  teach  the  rationale 
of  the  process  without  encouraging  children  to 
formulate  and  practice  a  thought  process  for  ob¬ 
taining  a  result  immediately.  The  subsequent 
pages  develop  the  latter  skill  and  afford  adequate 
practice. 

Teacher’s  Preparation 

A  place-value  teaching  aid*  should  be  available 
for  the  Pre-Book  Lesson. 

Pre-Book  Lesson 

•  Use  a  social  problem  situation  similar  to  the 
following: 

Twenty-eight  children  in  a  class  were  cutting  paper. 
Three  children  have  not  finished  cutting  their  paper. 
How  many  children  have  finished? 

•  Guide  children  to  discover  how  to  subtract  3 
from  28  using  a  place-value  teaching  aid.  (Cau¬ 
tion:  Do  not  try  to  show  both  the  total  and  the 
part  known  on  the  place-value  aid.  Show  only  the 
total.  When  the  known  part  is  removed,  the  re¬ 
maining  part  on  the  place-value  aid  is  the  unknown 
part  that  represents  what  is  to  be  found  for  the 
subtraction  problem.) 

•  Keep  written  records  on  the  chalkboard  while 
each  child  makes  a  written  record  on  paper  at  his 
desk  as  follows: 

a.  Use  <j6’s  and  J  ’s  and  cross  off  three  ones. 

0  0////  t-htt 

b.  Use  words  tens  and  ones  as  below. 


c.  Use  numerals  as  below. 

Tens  Ones 

2  8  28 

- _ 3  -  3 

2  5  25 

Emphasize  the  fact  that  ones  should  be  sub¬ 
tracted  first.  Reiterate  it  at  appropriate  intervals. 

•  Suggest  other  situations,  such  as  the  following, 
and  work  as  in  a,  b,  and  c  above.  Be  sure  no 
renaming  is  required  in  the  examples  presented  at 
this  time. 

a.  36  scissors,  5  in  the  box.  Find  the  number 
gone  from  the  box. 

b.  24  crayons,  3  crayons  in  use.  Find  the  num¬ 
ber  left  in  the  drawer. 

c.  48  pencils,  4  in  a  box.  Find  the  number  gone. 

Using  the  Text  Page 

•  If  children  have  difficulty  explaining  Ex.  A, 
Ex.  B,  or  Ex.  C,  do  more  work  as  in  the  Pre-Book 
Lesson. 

•  As  each  of  Ex.  2-7  is  written  on  the  chalk¬ 
board,  be  sure  to  ask  children  to  explain  their  work. 

Individualizing  Instruction 

•  Slower  learners  may  draw  on 
their  papers  abacus  pictures  for 
Ex.  2-7.  Possibly  have  one  of 
the  more  capable  children  demon¬ 
strate  at  the  board  how  to  do 
this.  Later,  allow  these  slower 
learners  to  demonstrate  to  the 
class  some  examples  on  the  Arithme-Sticks  or  draw 
some  line-abacus  pictures  on  the  chalkboard. 

•  Ask  more  capable  children  to  illustrate  the  sub¬ 
tracting  for  Ex.  2-7,  using  a  number  line. 


- 28- 

5  '  '  '  '  1  o'  '  '  *  15 


28  -  7  =  21 


2  tens  and  8  ones 
3  ones 

2  tens  and  5  ones,  or  25 


•  All  pupils  may  work  Ex.  2-7  as  follows: 

28  =  20  +  8 
-  7  =  7 


*  See  21 ,  page  xix. 


20  +  1  =  21 
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Pupil’s  Objective 

To  learn  to  organize  higher-decade  subtraction 
examples  into  sets  that  are  based  on  the  simple  S. 
facts. 

Background 

In  this  lesson,  as  in  the  parallel  addition  lesson, 
the  children  will  organize  learning  around  rela¬ 
tionships.  Answers  for  many  examples,  such  as 
27  —  4,  47  —  4,  57  —  4,  are  to  be  found,  for  a 
time,  by  first  identifying  the  subtraction  set  using 
the  fact  7  —  4  =  3.  Eventually,  the  children  will 
develop  the  ability  to  think  the  answers,  and  only 
the  answers,  in  higher-decade  subtraction. 

Pre-Book  Lesson 

•  Use  a  pocket  chart  (see  Teaching  Page  53), 
bundles  of  sticks,  a  flannel-board  abacus  picture, 
or  the  Ginn  Arithme-Sticks  to  demonstrate  finding 
answers  for  the  following: 

7  17  47  57 

-  4  -  4  -  4  -  4 

Ask,  “How  are  all  of  these  examples  alike?” 
Though  several  answers  are  possible,  make  certain 
that  all  children  see  that  the  basic  S.  fact  7—4  =  3 
is  involved  in  the  completion  of  each  example. 
Illustrate  for  other  sets  using  a  subtraction  fact. 

•  Ask  each  child  to  make  a  written  record  in 
several  ways  of  solving  one  set  using  a  subtraction 
fact  (such  as  29  —  5,  49  —  5,  19  —  5),  first  by 
using  0 ’s  and  /  ’s,  then  with  tens  and  ones,  and 
then  using  numerals. 


a.  Using  0’s  and  /  ’s: 

PPlI  H-H-H-i 
<P<P<P<PII  IIU-4H- 

P  //  nu-H-+ 

b.  Using  tens  and  ones: 

2  tens  and  9  ones 
—  5  ones 

2  tens  and  4  ones,  or  24 

c.  Using  numerals: 

Tens  Ones 

2  9  29 

5  -  5 

~~2  4  24 

Using  the  Text  Page 

•  Review  the  folded-paper  technique  for  writing 
only  the  answers  for  rows  16-18  (see  Teaching 
Page  10). 

•  Slower  learners  may  need  more  help  with  the 
sets  using  S.  facts  before  proceeding  with  the  written 
work.  You  may  want  to  do  more  with  Ex.  9-15 
with  the  slower  learners  at  this  time. 

Individualizing  Instruction 

•  Write  on  the  board  some  number  sentences 
of  the  type  27  —  6  =  n.  Have  all  pupils  tell  or 
write  a  problem  for  each  sentence. 

•  More  capable  children  may  draw  a  line-abacus 
picture  or  demonstrate  on  an  abacus  or  the  Ginn 
Arithme-Sticks  some  sets  using  S.  facts. 

•  Slower  learners  should  demonstrate  the  same 
sets  using  S.  facts  with  more  concrete  visual  aids. 
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Sets  Using  Subtraction  Facts 


[O] 

1.  Ail  the  examples  in  box  A  belong  to  the  S.  set  using 
7-4  =  3.  Explain  why  we  can  say  this.  Each  example 

uses  the  S.  fact  7—4=3. 

*  2.  Ex.  a.  To  subtract  4  from  17  think ,  “7-4=3, 
SO  17  -  4  =  13.”  Why  iS  thiS  SO?  There  is  also  1  ten. 

3.  For  Ex.  b,  think ,  “7  -  4  =  3,  so  27  -  4  =  ?” 

7-4=3,  so  37-4=33;  7-4=3,  so  47-4  =  43 

4.  Tell  what  to  think  for  Ex.  c  and  Ex.  d.A 


9-3=6 

5.  The  examples  in  box  B  belong  to  what  S.  set?A 

Answers  will  vary.  39—3,  49—3,  69-3 

6.  Tell  other  examples  in  the  S.  set  using  9  -  3  =  6. A 

16 

7.  For  Ex.  e,  finish:  9-3  =  6,  so  19  -  3  =  ? 

9-3  =  6,  so  29-3  =  26;  9-3  =  6,  so  59-3  =  56;  9-3  =  6,  so  89-3  =  86 

8.  Tell  what  to  think  for  each  of  Ex.  f-h. A 


A 

a.  17 

b.  27 

c.  37 

d.  47 

B 

e.  19  -  3 

f.  29  -  3 


g.  59  -  3 

h.  89  -  3 


Each  of  these  belongs  to  what  S.  set? 

5-2=3  9-4=5  7-5=2  8-6=2 

9.  65  -  2  10.  19  -  4  11.  37  -  5  12.  48  -6 


Write  on  the  board  three  examples  in  the  S.  set  using 

18-3,  28-3,  38-3  19-8,  29-8,49-8  17-6,  37-6,  57-6 

13.  8  -  3  =  5.  14.  9-8=1.  15.  7  -  6  =  1. 

Answers  will  vary. 

[W] 

For  rows  16-18,  write  answers  on  folded  paper.  For 


Ex.  16a  think , 

“7  —  3  = 

=  4,  so  37-3  = 

=  34.”  Write 

“34.” 

a 

b 

c 

d 

e 

f 

34 

54 

62 

85 

17 

234 

16.  37-3 

58  - 

4  66  -4 

87 

-  2 

19-2 

24$ 

-  u 

27 

83 

51 

36 

73  „ 

83 4  t 

17.  28  -  1 

85  - 

2  57  -6 

38 

-  2 

79-6 

87$ 

-  4$ 

42 

41 

82 

92 

61 

32  4 

18.  49-7 

42  - 

1  84-2 

97 

-  5 

69-8 

38 $ 

-  6$ 

19.  Tom  spent  3$.  Find  how  much  is  left  if  at  first 
he  had  a.  74tf.7i*b.  66^.63*  e.  35<£.32*  d.  49^.46* e.  58$.  55 4 

(fifty-nine)  59 

*  Pupils  find  work  in  higher-decade  subtraction  much  easier  when  they  realize  they  may  use 
S.  facts  they  already  know. 


A  Quicker  Way  to  Subtract 

[OJ 

1.  Tom  and  his  father  together  filled  18  boxes  of 
oranges.  Tom  filled  6  boxes,  so  his  father  filled  how 
many?  18  —  6  =  n 

a.  You  can  think ,  “8  —  6  =  2,  so  18  —  6  =  12.” 

b.  It  is  quicker  just  to  look  and  think ,  “12.” 


v  »  v' 

V  /.r 


Say  the  answers  this  quick  way  for  Ex.  2-6. 


2.  29 

3. 

46 

4. 

74 

5.  850 

6. 

370 

-2 

-3 

-2 

-40 

-50 

27 

43 

72 

81* 

32$ 

[w] 

Write 

the  answers  on 

folded 

paper.  As  you 

work, 

subtract  i 

the  quick  way. 

a 

b 

c 

d 

e 

f 

g 

h 

• 

i 

7. 

98 

69 

75 

56 

37 

46 

17 

19* 

260 

3 

6 

2 

4 

3 

5 

2 

5* 

30 

95 

63 

73 

52 

34 

41 

15 

14* 

23$ 

8. 

45 

76 

24 

57 

63 

39 

58 

39^ 

470 

3 

2 

3 

6 

2 

4 

4 

30 

50 

42 

74 

21 

51 

61 

35 

54 

36$ 

42$ 

9. 

29 

68 

49 

18 

35 

99 

64 

580 

780 

7 

5 

8 

7 

1 

2 

1 

20 

60 

22 

63 

41 

n 

34 

97 

63 

56$ 

72$ 

Extra  Examples. 

Work 

Sets  31 

and  32. 

60  (sixty) 
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Pupil’s  Objective 

To  learn  to  use  a  faster  way  of  thinking  higher- 
decade  subtraction  answers. 

New  Word 

filled 

Background 

For  higher-decade  subtraction  examples  with  no 
renaming,  (e.g.,  58  —  4),  the  skillful  pupil  will  note 
immediately  that  the  answer  for  the  basic  S.  fact 
used,  8  —  4  =  4,  does  not  involve  renaming. 
Consequently,  he  then  knows  that  the  answer  will 
be  in  the  same  decade  as  the  sum  and  he  will 
think  the  tens  right  away  and  then  the  sum  for  the 
ones.  To  be  proficient  in  higher-decade  subtrac¬ 
tion,  the  pupils  must  know  the  basic  subtraction 
facts  which  the  higher-decade  examples  use. 

Teacher’s  Preparation 

Have  paper  ready  for  the  folded-paper  practice 
in  the  written  part  of  the  lesson. 

Pre-Book  Lesson 

Consider  a  classroom  situation  similar  to  the 
following: 

There  are  34  children  in  our  class.  Three  children 
are  absent  today.  How  many  pupils  are  present? 

Write  the  example  on  the  board.  Although  the 
answer  may  be  found  by  subtracting  the  ones,  then 
thinking  the  tens,  guide  the  pupils  to  understand 
that  it  is  quicker  just  to  consider  the  numbers  and 
say  the  answer  without  first  subtracting  in  each 
position. 

Using  the  Text  Page 

•  During  oral  discussion  of  Ex.  1-6,  be  sure  the 


children  understand  why  they  can  think  the  an¬ 
swers  immediately. 

•  More  capable  children  may  proceed  with  written 
work  independently. 

•  Slower  learners  may  profit  from  some  more  oral 
work.  If  necessary,  do  rows  7  and  8  orally.  En¬ 
courage  each  child  to  give  the  answers  immedi¬ 
ately,  but  allow  him  to  refer  to  S.  facts  if  he 
encounters  difficulty. 

Individualizing  Instruction 

•  Once  pupils  have  adopted  the  new  direct 
thought  pattern  for  thinking  answers  for  higher- 
decade  subtraction  examples  involving  no  renam¬ 
ing,  they  may  use  the  skill  in  a  more  realistic  way. 
For  instance,  you  could  inaugurate  for  all  pupils  a 
sale  in  a  classroom  store.  The  sale  price  could  be 
established  as  4^  less  than  the  regular  price.  If  the 
teacher  sees  to  it  that  the  items  on  sale  have  a 
price  such  that  the  numeral  will  have  a  digit  from  5 
to  9  in  one’s  place,  several  higher-decade  subtraction 
examples  become  available.  The  items  “on  sale” 
and  the  established  discount  may  be  changed  from 
time  to  time  in  order  to  provide  as  many  examples 
as  possible.  This  project  can  be  an  oral  or  a  written 
activity  at  the  teacher’s  discretion. 

•  Extra  Examples  Sets  31  and  32  may  be 
assigned  as  necessary.  Perhaps  you  will  find  it 
useful  to  impose  a  time  limit  on  one  or  more  of  the 
sets  to  ascertain  how  many  correct  examples  each 
child  can  work  in  a  specified  amount  of  time. 
The  results  may  help  to  indicate  which  pupils  are 
arriving  (and  which  are  not)  at  an  immediate 
response.  Allowance  should  be  made  for  any  factors 
that  may  affect  the  time  needed  by  an  individual 
to  work  the  examples. 
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Pupil’s  Objectives 

(a)  To  build  an  understanding  of  the  principles 
for  S.  facts  involving  0;  (b)  to  deal  with  0  in  sub¬ 
traction  examples  of  the  types  that  have  been 
taught;  and  (c)  to  generalize  about  the  use  of  0  in 
the  addends-sum  relationship. 

Background 

The  identity  element  for  addition  was  discussed  on 
Teaching  Page  38.  The  inverse  relationship  between 
addition  and  subtraction  was  discussed  on  Teaching 
Page  15.  The  use  of  zero  has  been  developed  by 
principle  thus  far  in  addition.  In  this  lesson  the 
sum-addends  relationship  when  0  is  an  addend  is 
generalized  as  follows: 

a.  When  the  sum  is  known,  and  the  known 
addend  is  zero,  the  other  addend  is  the  same  as 
the  sum. 

b.  When  the  sum  is  known,  and  the  known 
addend  is  the  same  as  the  sum,  the  other  addend 
is  zero. 

Teacher’s  Preparation 

Have  a  small  box  available  and  nine  objects  that 
will  fit  in  it.  Have  paper  ready  for  the  folded-paper 
written  practice. 

Pre-Book  Lesson 

•  Place  7  objects  in  the  box.  Be  sure  that  all 
pupils  know  that  there  are  7  things  in  the  box. 
Ask  a  child  to  take  some  of  the  objects  out  of  the 
box.  Have  the  child  show  the  objects  he  removed 
from  the  box.  Have  the  class  determine  how  many 
things  are  still  in  the  box  as  a  result  of  seeing  how 
many  were  removed.  Ask  them, 

What  was  the  total  in  the  box  at  first? 

What  part  of  the  total  did  Betty  take  out? 

What  part  of  the  total  was  left  in  the  box? 


•  Repeat  this  activity  several  times  with  different 
totals  and  parts. 

•  With  6  objects  in  the  box,  the  teacher  should 
pretend  to  remove  some  from  the  box.  Open  your 
hand  so  the  class  can  see  that  no  objects  were 
removed.  Repeat  the  questioning  about  the  total, 
part  removed,  and  part  remaining. 

•  Repeat  the  activity  above,  removing  no  ob¬ 
jects  and  then  removing  all  of  the  objects.  Write 
the  corresponding  number  sentences  on  the  chalk¬ 
board. 

Using  the  Text  Page 

•  Be.  sure  to  emphasize  the  addends-sum  rela¬ 
tionship  as  the  various  exercises  are  being  consid¬ 
ered.  Have  children  state  the  generalizations  in 
their  own  words. 

•  Have  pupils  use  a  number  line  to  show  the 
subtracting  for  Ex.  7-12. 

•  Slower  learners  may  need  additional  oral  work 
before  proceeding  with  the  written  part  of  the 
lesson. 

Individualizing  Instruction 

•  Children  are  often  motivated  by  participating 
in  races.  Examples  of  the  types  studied  to  this 
point  may  be  written  on  the  board  in  two  or  more 
sets,  and  races  may  be  conducted  between  indi¬ 
viduals  or  between  teams.  In  team  competition, 
record  the  number  of  errors  made  by  each  team. 
The  team  with  the  lowest  score  wins. 

•  Slower  learners  may  demonstrate  the  two  zero 
principles  with  the  Arithme-Sticks,  with  (fy's  and 
/ ’s,  or  with  the  pocket  chart  (see  Teaching  Page 
53). 

•  Assign  to  all  pupils  Extra  Examples  Set  33,  as 
deemed  necessary. 


Teacher’s  Page  61 


Zero  in  Subtraction 


[O] 

1.  Sam  went  into  a  store  with  5*.  He  sp<pt  nothing. 
How  much  money  had  he  then?  5*  -  0  =  _?_* 

2.  Say  the  answers,  a.  2  -  0  2  b.  6  -  0  6  e.  4  -  0  4 

3.  Does  a  number  minus  0  equal  that  number?  Yes 

4.  In  another  store  Sam  spent  all  of  his  5*.  How 
much  money  did  he  have  left?  5*  -  5*  =  ?  0 

5.  Say  the  answers,  a.  3-3°  b.  6-6  °c.  9-9° 

6.  When  a  number  is  subtracted  from  the  same 

number,  what  is  the  answer?  0 

Subtract.  Say  the  answers  for  Ex.  7-12. 

7.  1  8.  7  9.  8  10.  2  11.  0  12.  8 

0_  _7  _0  _8 

1  0  8  0  0  0 

*  Any  number  minus  0  equals  that  number. 

*  Any  number  minus  the  same  number  equals  0. 

[w] 

Subtract.  Write  answers  on  folded  paper.  In  examples 
like  29  -  0,  the  answer  equals  the  sum. 

In  examples  like  44  -  4,  you  subtract  all  the  ones,  so 
the  answer  must  have  0  in  one’s  place.  44  -  4  =  40. 


a 

b 

C 

d 

e 

f 

g 

h 

i 

13.  17 

68 

69 

23 

84 

61 

95 

88* 

56* 

0 

8 

9 

0 

4 

0 

5 

0 

3* 

17 

60 

60 

23 

80 

61 

90 

884 

534 

14.  29 

47 

16 

89 

52 

37 

73 

56* 

34* 

7 

7 

6 

0 

2 

6 

3 

0 

2* 

22 

40 

!0 

flO 

50 

31 

70 

564 

“T24 

#  Extra  Examples. 

,  Work 

Set  33. 

(sixty-one) 

61 

*  Pupils  should  realize  that  they  do  not  have  to  memorize  the  S.  facts  having  0  as  an  addend  if 
they  understand  the  principles  about  subtracting  zero  from  a  number  or  subtracting  an  addend 
equal  to  the  sum. 


To  Keep  in  Practice 


A.  and  S.  [W] 

In  rows  1-3  write  answers  on  folded  paper. 


a 

b 

c  d 

e  f 

g 

h 

i 

1. 

33 

79 

45  17 

18  20 

58c 

89C 

34c 

+  25 

-6 

+  30  -3 

-8  +30 

—  6c 

-0 

+  50 

58 

73 

75  14 

TO-  50 

52* 

"W 

2. 

84 

4 

28  45 

50  75 

45c 

38C 

26C 

-4 

+  34 

-5  -0 

+  39  -3 

+  4U 

—  3c 

—  5e 

80 

38 

23  45 

89  72 

86* 

35* 

21* 

3. 

16 

3 

17  46 

13  40 

2C 

4c 

2e 

-0 

+  26 

-5  -6 

0  4 

2C 

lie 

ioe 

16 

29 

12  40 

+  4  +2 

+  60 

+  20 

+  60 

17  46 

10* 

17* 

18* 

For  Ex.  4-11  i 

copy  the  numerals 

in  columns  and  work. 

19* 

4. 

17  - 

4i3  6. 

4  +  80  84 

8.  69e  -  4e  65* 

10. 

ioe,  ic3 

3C,  5C 

10* 

5. 

32  +  3769  7. 

10  +  72  82 

9.  15c  -  5e  io* 

II. 

10,  40,  20,  30 

4  Extra  Examples.  Work  Sets  34  and  35. 

*  No  Pencils,  Please! 

n  in  any  position  in  A. 

andS.  [O] 

In  each  example  find  the  sum  or 

addend  that  n 

stands 

for.  Then  read 

the  example  using  the 

number 

for  n. 

Work  first  by  rows,  then  by  columns. 

a 

b 

c 

1. 

9 

n  less  9=0 

J?  -  8  =  2 

2  plus  n 

=  10 

4 

6 

2 

2. 

5  +  n  =  9 

10—4  =  n 

9  =  7  + 

n 

2 

0 

10 

3. 

10  -  n  =  8 

n  +  7  =  7 

n  less  2 

=  8 

9 

5 

8 

4. 

2+7  =  n 

n  =  5  —  0 

n  minus 

8=0 

0 

4 

8 

5. 

n  plus  4=4 

10  minus  n  = 

6 

n  less  2 

=  6 

62  (sixty-two) 

*This  is  a  good  review  of  open  A.  and  S.  sentences  containing  n. 
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Pupil’s  Objectives 

(a)  To  write  answers  to  addition  and  subtraction 
examples  of  the  types  studied  to  this  point;  and 
(b)  to  give  orally  the  unknown  number  which  n 
stands  for  in  a  number  sentence. 

Pre-Book  Lesson 

•  Use  objects  in  the  room,  children,  or  items  on 
the  flannel  board*  to  illustrate  and  review  sums 
through  10  and  their  addends.  For  each  illustra¬ 
tion,  emphasize  the  addends-sum  relationship:  If 
two  addends  are  known,  then  we  find  the  sum  by 
adding.  If  the  sum  and  one  of  its  addends  are 
known,  then  we  find  the  other  addend  by  sub¬ 
tracting. 

•  Emphasize  the  joining  and  separating  of  sets 
of  things  and  the  associated  adding  or  subtracting 
of  numbers.  Each  time,  ask  pupils  to  explain  what 
is  known,  what  is  not  known,  and  how  to  find  it. 

Using  the  Text  Page 

•  The  written  work  at  the  top  of  the  page 
reviews  A.  and  S.  examples  when  no  renaming  is 
necessary. 

•  Perhaps  you  will  want  pupils  to  do  the  oral 
work  at  the  bottom  of  page  62  before  assigning  the 
written  work  at  the  top  of  the  page. 

Individualizing  Instruction 

•  Assign  Extra  Examples  Sets  34  and  35  as  they 
are  needed.  Perhaps  you  will  wish  to  impose  a 
time  limit  for  some  children. 

•  See  2,  page  xix. 


•  Have  the  more  capable  children  write  sentences 
of  inequality  using  is  greater  than  and  is  less  than  (e.g., 
24  is  greater  than  17). 

•  Have  slower  learners  tell  if  n  stands  for  a  sum  or 
an  addend  in  the  examples  at  the  foot  of  page  62. 

•  Have  more  capable  children  rewrite  each  of  the 
examples  in  rows  1-5  at  the  foot  of  page  62  to 
show  n  in  three  different  positions.  For  Ex.  la, 
they  would  write,  “n  —  9  =  0,  9  —  n  —  0,  9  —  0 
=  nr 

Looking  Ahead 

Many  times  in  their  arithmetic  work,  pupils  will 
need  to  talk  about  renaming  a  number.  In  the  next 
chapter  (page  101)  a  more  formal  development  of 
the  concept  will  be  presented.  However,  the  fol¬ 
lowing  are  suggestions  for  laying  the  groundwork 
now. 

•  Have  the  slower  learners  write  as  many  different 
names  as  they  can  think  of  for  the  number  7. 
Write  on  the  board,  “Other  Names  for  7.”  To  get 
them  started,  explain  that  3  -j-  4  is  another  name 
for  7.  Write  “3  +  4”  under  the  heading.  Point 
out  that  9  —  2  is  another  name  for  7.  Write  this 
under  the  heading.  Have  the  children  write  other 
names  for  7  that  they  know. 

Perhaps  you  will  want  to  do  the  same  for  other 
numbers. 

•  The  writing  of  other  names  for  a  number  is  a 
good  activity  to  stimulate  creativity.  Perhaps  you 
will  want  to  encourage  the  more  capable  children  to 
try  to  write  names  they  can  think  of  that  involve 
two  2-place  numerals. 
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Pupil’s  Objective 

To  give  orally  and  also  to  show  the  unknown 
sum  or  addend  which  n  stands  for  in  higher-decade 
addition  and  subtraction  examples. 

Background 

Earlier,  the  pupils  were  introduced  to  odd  and 
even  numbers.  An  understanding  of  some  of  the 
relationships  between  odd  and  even  numbers  is 
useful.  The  sum  of  two  even  numbers  is  an  even  number. 
The  sum  of  two  odd  numbers  is  an  even  number.  The 
sum  of  an  odd  and  an  even  number  is  an  odd  number. 
The  same  kinds  of  statements  hold  when  the  opera¬ 
tion  is  subtraction. 

In  this  enrichment  section,  the  treatment  is  lim¬ 
ited  to  the  addition  and  subtraction  of  even  num¬ 
bers.  In  an  earlier  lesson  for  all  pupils,  pages  30 
and  31,  the  result  of  adding  1  and  of  adding  2  to  an 
even  or  to  an  odd  number  was  explored. 

Pre-Book  Lesson 

Review  the  thought  processes  involved  in  finding 
the  answers  in  higher-decade  addition  and  sub¬ 
traction.  Ask  several  children  to  tell  how  they 
think  the  answer. 

Using  the  Text  Page 

•  Ask  pupils  to  tell  whether  n  stands  for  an 


addend  or  a  sum  in  each  of  the  sentences  in  Ex.  1 
and  2,  and  explain  why. 

•  You  may  wish  to  have  your  class  tell  whether 
n  is  an  addend  or  a  sum  in  the  number  sentences  in 
rows  3-5  before  proceeding  with  the  written  work. 


Individualizing  Instruction 

•  Perhaps  you  will  want  to  develop  the  enrich¬ 
ment  section  on  page  63  orally  with  the  more 
capable  children  only.  Then,  ask  them  to  write  the 
answers  to  the  questions.  Or,  you  may  want  to 
develop  the  material  with  all  pupils,  and  then 
assign  it  as  written  work  for  the  more  capable  children 
only. 

•  To  emphasize  further  that  often  the  elements 
of  two  sets  are  to  be  thought  of  in  terms  of  a  different 
label  in  order  to  be  joined  in  a  new  set,  give  to  all 
pupils  exercises  such  as  the  following: 


Set  1  joined  with 

2  carrots 

3  tuna 

4  collies 

5  saucers 

2  sparrows 


Set  2  would  be 

1  onion 

2  trout 

1  spaniel 

3  plates 
6  robins 


New  Set 
3  vegetables 


•  Have  more  capable  children  rewrite  each  of  the 
examples  in  rows  3-5  so  that  it  shows  n  in  three 
different  positions.  For  Ex.  3a,  they  would  write 
7  +  n  =  59,  n  +  52  =  59,  7  +  52  =  n. 


NOTES 
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More  27-Examples 

Finding  tho  unknown  addend  or  turn  [O] 

L  Find  the  number  n  stands  for.  Why  must  you  add? 
a.  n  =  60  +  9  b.  n  -  6  =  32  c.  50  +  30  =  n 

2.  Find  the  number  for  n.  Why  must  you  subtract?  nfands  fo'an, 

64  72  40  unknown  addend 

a.  n  +  4  =  68  b.  n  —  75  -  3  c.  42  -  «  =  2 


[WJ 

Write  the  work  to  find  the  number  for  n. 


a 

b 

c 

d 

3. 

52 

60 

87 

70 

7  +  n  =  59 

63  -  n 

=  3 

31  +  56  =  n 

6  +  n  =  76 

73 

33 

45 

89 

4. 

00 

1 

3 

II 

Ul 

n  +  0  = 

=  33 

48  -  n  =  3 

n-  30  =  59 

70 

80 

52 

53 

5. 

n-  40  =  30 

OO 

II 

R 

-  4 

n  +  7  =  59 

5  +  n  =  58 

Do  You  Like  to  Try  New  Things? 

Enrichment  (W] 

even 

1.  In  set  A  are  the  addends  even  or  odd  numbers? 

even 

2.  Are  the  sums  for  set  A  even  or  odd  numbers? 

*  3.  Copy  and  finish:  When  two  even  numbers  are 
added,  the  sum  is  an  _?_  number. 

4.  Test  your  answer  for  Ex.  3.  Make  three 
examples  like  44  +  2  and  three  like  4+14  and  add. 

5.  In  set  B  are  even  or  odd  numbers  used?  even 


Set  A 

2  6 

8 

+6  +4 

+  2 

>  > 

•  • 

..  . .  . . . 

> 

• 

Set  B 

6  4 

8 

-2  -2 

-6 

?  ? 

? 

6.  Are  the  answers  for  set  B  even  or  odd  numbers?  even 


*  7.  Copy  and  finish:  When  an  even  number  is 
subtracted  from  an  even  number,  the  answer  is  an  _?_  even 
number. 


8.  Test  Ex.  7.  Show  three  examples  with  answers. 

Answers  wi  II  vary. 
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*  Nudge  pupils  to  discover  that  since  two  even-number  addends  are  associated  with  an  even- 
number  sum,  it  logically  follows  that  an  even-number  sum  and  an  even-number  addend  are 
associated  with  an  even-number  addend. 


Measuring  in  Inches  and  in  Feet 

Discovering  reference  measures/  mental  procedures  [O] 

61'  The  ruler  shows  6. 

1.  How  wide  is  Jack’s  book?  a  How  can  you  tell?  a 

2.  Tell  how  Jack  placed  his  ruler  to  measure  how 

Wide  hlS  book  IS.  With  0  at  the  left  edge  of  the  book 

3.  Look  at  your  ruler.  The  longest  marks  and  the 
numerals  are  for  inches.  How  many  inches  equal  1  foot?  12 

4.  Bend  your  finger  as  in  the  picture,  and  lay  your 
ruler  on  it.  Check  its  length.  Is  this  part  of  your  finger 
about  an  inch  long?  Yes 

5.  Bend  and  measure  the  parts  of  other 
fingers.  Can  you  find  a  finger  part  about  an 
inch  long?  If  so,  call  it  your  finger  inch. 

5"  4" 

6.  Measure  pencils  A  and  B  with  your  finger  inch, 
then  with  your  ruler.  Do  you  get  the  same  length  with 


, 

i 

1 

i 

t 
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Pupil’s  Objectives 

(a)  To  learn  the  use  of  the  ruler  as  an  instrument 
for  finding  the  measure  in  inches  and  in  feet; 
(b)  to  acquire  a  functional  concept  of  inch  and  foot; 
and  (c)  to  establish  a  finger  inch  and  an  arm  foot  to 
use  as  reference  measures. 

New  Words 

(page  64)  bend,  wide 

(page  65)  arm,  desk,  feet 

Background 

Our  common  units  of  measurement,  such  as  the 
inch  and  the  foot,  do  not  always  mean  much  to 
children.  To  most  third-grade  children  foot  means 
little  more  than  twelve  inches  and  inch  means  very 
little  indeed.  To  enhance  the  meaning  of  these 
two  words,  the  two  reference  measures  are  suggested 
on  these  two  pages. 

If  the  units  inch  and  foot  are  to  have  meaning, 
pupils  must  have  some  handy  concrete  way  of  think¬ 
ing  of  them.  Hence,  the  ideas  of  the  finger  inch  and 
the  arm  foot  are  developed.  Such  reference  units 
also  help  pupils  develop  a  sense  of  quantity. 

The  measure  is  the  number  of  times  the  unit  is 
applied  to  the  particular  item  to  be  measured. 
The  measure  may  be  3  and,  to  make  clear  the  unit 
we  are  using,  we  may  add  “in  inches”  or  “in  feet,” 
and  so  on.  We  usually  combine  the  unit  and  the 
measure  and  tell  the  measurement,  such  as  when 
we  say,  “3  inches”  or  “3  feet.” 

Measurements  are  always  approximations.  The 
smaller  the  unit  of  measurement  we  select,  the  more 
accurate  our  approximation  becomes.  However, 
it  is  impossible  to  be  entirely  exact  in  measuring, 
no  matter  how  small  the  unit  of  measurement  we 
select  to  use.  On  one  occasion  the  mile  is  as  close 
an  approximation  as  is  needed,  while  on  another 
occasion  the  thousandth  of  an  inch  is  required  to 
describe  our  measurement.  However,  in  neither 
instance  is  the  measurement  exact. 

Teacher’s  Preparation 

Have  a  12-inch  ruler  available  for  each  child. 
Have  available  small  articles  whose  length  or  width 


can  be  measured  in  inches.  Suggested  are  labels, 
filing  cards,  tickets,  ribbons,  papers,  and  so  on. 

If  possible,  cut  strips  of  tagboard  or  construction 
paper  about  1  inch  wide.  Have  the  lengths  of  the 
strips  in  multiples  of  1  inch  so  that  the  strips  may 
be  labeled  “1  inch,”  “2  inches,”  “3  inches,”  and 
so  on.  If  possible,  all  pupils  should  have  a  set  of 
these  strips. 

Pre-Book  Lesson 

•  Have  the  pupils  estimate  the  length  or  the 
width  of  different  articles  in  the  room;  then  measure 
each  article  with  a  ruler. 

•  To  develop  the  idea  that  measurements  are 
approximations,  encourage  pupils  to  say,  “The 
measure  in  inches  is  a  little  more  than  3”  or  “The 
measure  in  feet  is  a  little  less  than  4,”  and  so  on. 

Using  the  Text  Pages 

•  As  you  follow  the  suggestions  given  in  the 
pupil’s  book,  be  sure  to  allow  for  many  experiences 
in  (a)  estimating  distances  in  both  inches  and  feet; 
(b)  checking  the  estimate  by  using  a  “body”  (refer¬ 
ence)  measure;  (c)  checking  the  estimate  with  the 
ruler  (a  more  precise  instrument  for  finding  the 
measure). 

•  Call  attention  to  the  fact  that  the  ruler  in  the 
picture  shows  0  near  the  left  end,  whereas  the 
children’s  rulers  may  not  show  it  at  all.  Be  sure 
they  know  how  to  place  their  rulers  to  measure. 

•  To  find  his  arm  foot,  a  pupil  may  need  to 
measure  the  underside  of  his  arm  from  the  elbow, 
instead  of  the  inside  as  shown  in  the  picture. 

•  Note  that,  in  Ex.  9  and  15,  pupils  are  lead  to 
realize  that  the  size  of  the  object  being  measured 
helps  determine  the  unit  of  measurement  (in  this 
instance,  inch  or  foot)  to  be  used. 

Individualizing  Instruction 

•  Suggest  that  all  pupils  measure  at  home  to  find 
some  articles  whose  length  may  be  described  as 
“about  3  in  inches”  or  “about  2  in  feet,”  and  so 
on. 

•  Have  all  pupils  label  the  tagboard  strips  that 
have  been  made.  The  length  of  each  strip  should 
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be  labeled  to  the  nearest  inch.  Each  child  should 
have  strips  labeled  “1  inch,”  “2  inches,”  and  so  on. 
The  strips  may  be  used  as  their  standards  for 
measuring  and  checking  estimates.  Place  one  or 
more  sets  of  these  strips  in  the  arithmetic  corner. 

These  strips  are  also  excellent  devices  for  verify¬ 


ing  A.  and  S.  facts.  For  example,  ask  the  children 
to  find  two  strips  that  together  will  be  equal  in 
length  to  the  7-strip.  The  strips  can  be  used  some¬ 
what  like  the  number-line  picture.  Place  the  5-strip 
on  top  of  the  8-strip.  How  many  units  of  the 
8-strip  are  still  showing? 


NOTES 
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Note  the  introduction  of  the  unique  finger-inch  and  arm-foot  reference  measurements! 


7 .  On  the  board,  draw  a  mark  that  you  think  is 

a.  2  inches  long.  b.  10  inches  long.  c.  7  inches  long. 

8.  Now,  measure  the  marks  you  have  drawn. 

a.  Use  your  finger  inch.  b.  Use  your  ruler. 

9.  Which  is  the  best  way  to  measure  small  things, 
so  that  you  really  know  their  size:  use  a  ruler. 

a.  Guess?  b.  Use  a  ruler?  c.  Use  your  finger  inch? 

10.  In  the  picture,  Mary  is  finding  her  arm  foot. 
Explain  what  she  is  doing. 

11.  Find  your  own  arm  foot. 

12.  Guess  how  wide  these  things  are  in 
feet.  Write  your  guesses  on  the  board. 

a.  the  teacher’s  desk  c.  a  window 

b.  the  room  door  d.  your  desk 

13.  Now  measure  the  things  in  Ex.  12 
with  your  arm  foot,  then  with  a  ruler. 

Write  the  new  answers  after  the  guesses 
in  Ex.  12.  How  good  were  your  guesses  — — — 
as  measures  ? 

14.  When  might  you  use  your  arm  foot  instead  of  a 
ruler  to  find  how  many  feet  long  or  tall  something  is  ? 

When  you  do  not  need  to  know  the  exact  measure. 

15.  To  tell  about  how  long  these  things  are,  would 
you  measure  with  your  finger  inch  or  with  your  arm  foot? 

Why?  For  large  things,  use  arm  foot  and  for  small,  finger  inch 
J  arm  foot  arm  foot  arm  foot 

a.  a  horse  b.  a  cat 


c.  a  big  table 


finger  inch 

d.  a  crayon 


12  inches  (in.)  =  1  foot  (ft.) 


1  ft.  =  12  in. 
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Problems  Using  Addition  or  Subtraction 

Telling  why  A.  or  S.;  making  n -examplet  [W] 

Write  your  work  for  problems  1-8. 


1.  The  bag  on  the  scales  has  20  pounds  of  potatoes. 
The  bag  in  Mrs.  Gray’s  hands  has  10  pounds.  If  she 
buys  all  these  potatoes,  how  many  pounds  will  she  have? 

30  pounds.  The  numbers  for  the  parts  are  given.  Ada  to  find  the  sum. 

20  +  10  =  n  n  =  20  +  10 

2.  How  much  more  money  does  Betty  Gray  need  to 
buy  a  measuring  cup?  The  cup  costs  15<£.  Betty  has  5tf. 

10$  "'The  numbers  for  the”total  'rind  one  part  are  given.  Subtract  to  find  the  number  for  the 
other  part.  15$-5$  =  n$  n$=15$-5$ 

3.  Mrs.  Gray  bought  apples  for  23<£  and  oranges  for 

45$.  How  much  did  these  things  cost?  68$  The  numbers  for  the  parts 

are  given.  Add  to  find  the  sum.  23$  +  45$=n$  n$  =  23$  +  45$ 


4.  Betty  took  down  3  of  the  18  boxes  of  crackers  on 
a  shelf.  Then  how  many  boxes  of  crackers  were  on  the 


shelf  ?  15  boxes.  The  numbers  for  the  total  and  one  part  are  given.  Subtract  to 
find  the  number  for  the  other  part.  18— 3=n  n=18— 3 


5.  Mrs.  Gray  wants  to  buy  18  oranges.  She  has  picked 


out  8  of  them.  How  many  must  she  still  pick  out?  10  oranges 

The  numbers  for  the  total  and  one  part  a fe  given.  Subtract  to  find  The  number  for  the  other 
part.  1 8  -  8  =  n  n=18-8 


6.  How  much  did  Mrs.  Gray  pay  for  a  funny  hat  for 
Betty?  The  hat  once  cost  69 <£,  but  she  bought  it  for 

less.  60<£  The  numbers  for  the  total  and  one  part  are  given.  Subtract  to 
find  the  number  for  the  other  part.  69^— 9^  =  n<f  n£=69<£—  9tf 
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Pupil’s  Objectives 

(a)  To  solve  addition  and  subtraction  problems; 
(b)  to  determine  whether  to  add  or  to  subtract 
through  using  the  basic  ideas  that  adding  is  finding 
the  number  for  the  total  and  that  subtracting  is 
finding  the  number  for  how  many  left,  how  many 
gone,  how  many  more  needed,  or  how  many  in 
the  other  part  shown;  (c)  to  think  and  write  for 
given  problems  appropriate  number  sentences  using 
n;  and  (d)  to  begin  to  acquire  skill  in  subtracting 
tens. 

New  Words 

(page  66)  crackers,  potatoes 

(page  67)  loaves 

Background 

Translation  of  information  in  a  problem  setting 
to  a  mathematical  equation  is  an  important  phase 
of  the  problem-solving  act.  The  problems  on  page 
66  and  at  the  top  of  page  67  should  be  assigned 
for  the  pupils  to  work  in  any  way  they  can.  Then, 
there  should  be  the  oral  lesson  in  which  children 
tell  the  kind  of  n-example  appropriate  for  each 
problem.  Conformity  in  translation  and  the  writing 
of  the  equations  should  not  be  enforced.  Rather, 
you  should  strive  for  creativity  and  encourage  and 
accept  any  correct  number  sentence  for  the  prob¬ 
lem.  However,  at  this  grade  level,  steer  the  work 
so  that  pupils  write  n  to  stand  for  the  answer. 

The  material  at  the  bottom  of  page  67  is  re¬ 
stricted  to  the  subtraction  of  numbers  for  the  even 
decades  only.  Following  pages  will  extend  the 
skill  to  cover  work  with  other  numbers  shown  with 
2-place  numerals. 

Pre-Book  Lesson  (pages  66-67) 

Use  objects  in  the  classroom  to  review  addition 
situations  and  the  subtraction  situations  studied 
to  this  point  (see  (b)  under  Pupil’s  Objectives 
above) . 

Using  the  Text  Pages  (pages  66-67) 

•  Remind  the  pupils  to  work  with  numerals  only 
and  then  rewrite  the  answer  with  the  correct  label. 


•  As  the  children  do  the  oral  work,  constantly 
help  them  to  see  that  the  important  thing  to 
decide  is  whether  what  is  wanted  is  the  number 
for  the  total  or  the  number  for  a  part  of  a  total. 
If  a  total  is  to  be  separated,  they  may  have  to  find 
the  number  for  what  is  left  or  what  is  gone  or  how 
many  more  are  needed  or  simply  the  other  part 
shown. 

•  In  writing  the  n-examples  for  the  problems, 
the  emphasis  should  be  upon  translation  and  then 
writing  an  appropriate  number  sentence.  In  order 
to  maintain  in  this  grade  the  use  of  the  direct  form 
only,  suggest  that  pupils  write  n  in  place  of  the 
answer  each  time. 

Individualizing  Instruction 

•  If  slower  learners  are  not  yet  able  to  decide 
whether  to  add  or  to  subtract  for  a  problem,  they 
should  have  more  concrete  experiences  (e.g.,  use 
actual  objects  involved  in  the  problem  or  use 
representative  materials  so  they  can  see  the  sets  of 
things).  Then  they  are  better  able  to  decide 
whether  the  problem  asks  them  to  join  sets  or 
separate  a  set. 

•  All  pupils  need  extensive  experience  in  transla¬ 
tion.  An  activity  that  should  prove  fruitful  is  the 
translation  from  the  n-example  situation  to  the 
problem.  Provide  some  n-examples  of  several  dif¬ 
ferent  A.  and  S.  types  (n  always  standing  in  place 
of  the  answer)  and  ask  the  children  to  write  prob¬ 
lems  to  go  with  the  n-examples. 

•  Have  more  capable  children  try  rewriting  each  of 
problems  1-8  to  make  an  A.  problem  if  it  is  now  a 
S.  problem  and  a  S.  problem  if  it  is  now  an  A. 
problem. 

Pre-Book  Lesson  (page  67,  bottom) 

The  following  steps  may  be  used  in  a  demon¬ 
stration  with  bundles  of  sticks  or  strips  of  paper. 
More  capable  children  may  assist  in  keeping  records 
on  the  chalkboard  while  others  write  their  own 
records  at  their  desks. 

Step  7.  Demonstrate  with  bundles  of  sticks.  Show 
5  bundles  of  ten  and  remove  3  bundles. 
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Step  2.  Draw  on  the  chalkboard  C^>  ’s  or  an  abacus 
picture.  Show  5  tens.  Cross  out  3  tens. 

10  I 


4>  4)4^-^  or 


Step  3.  Write  numerals  using  digits  and  5  tens 
words  to  show  5  tens  minus  3  —3  tens 

tens.  2  tens 

Step  4.  Write  numerals  using  digits  only  50 
to  show  50  minus  30.  —30 

20 


Use  the  same  steps  for  other  even-decade  exam¬ 
ples. 


Using  the  Text  Page  (page  67,  bottom) 

•  After  discussing  Ex.  1,  lead  the  children  to 
state  the  generalization  in  their  own  words. 

•  If  you  have  a  permanent  number-line  model 
with  points  for  whole  numbers  through  100,  use  it 
to  demonstrate  Ex.  7-9  (see  Teaching  Page  39). 
Otherwise,  draw  on  the  board  a  picture  of  a  num¬ 
ber  line  for  this  part  of  the  lesson. 

Individualizing  Instruction 

Use  the  tens  and  ones  chart  with  pockets 
(see  Teaching  Page  53)  for  the  slower  learners  in 
order  that  they  may  gain  additional  practice  on 
the  positional  nature  of  the  numeration  system  as 
a  basis  for  understanding  subtracting  ones  and 
subtracting  tens. 


NOTES 
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*  In  the  gradual  development  toward  successful  use  of  operations  for  problem-solving,  pupils 
now  begin  to  write  the  equations  under  the  teacher’s  guidance. 


7.  On  a  shelf  are  38  loaves  of  bread.  Eight  of  them 
are  brown  bread.  How  many  loaves  are  of  other  kinds? 

30  loaves.  The  numbers  for  the  total  and  one  part  are  given.  Subtract  to  find  the  number  for 
the  cytherrfjart.  38-i8  =  n  nf=38-8  ~  i  .  .  -  , 

o.  In  a  box  there  are  3  brown  cakes,  2  pink  cakes, 
and  5  white  cakes.  How  many  cakes  are  there  in  the  box? 

10  cakes.  The  numbers  for  the  parts  are  given.  Add  to  find  the  sum. 

3+2+5=n  n=3+2+5  lO] 

*  Tell  why  you  added  or  subtracted  in  each  problem. 

*  On  the  board  write  the  w-example  two  ways  for  each 
problem.  For  Ex.  1  write, 

20+10  =  n  and  n  =  20  +  10. 


Subtracting  Tens 

Meaning  [O] 

1.  If  Mrs.  Gray  buys  10  of  the  50  boxes  of  cards  on  a 
store  shelf,  how  many  boxes  will  be  left?  50  -  10  =  n 

a.  Does  Ex.  A  show  another  way  to  write  the  example?  Yes 

b.  Tell  how  to  find  the  answer  by  using  Ex.  B;  Ex.  C. 


"-i  ‘  A  -  -  '  it/' 

A 

■ 

’  B 

■ 

C 

D 

50 

5  tens 

50 

-10 

4>  +  +  4*^ 

t 

- 1  ten 

-10 

n 

f  : 

i 

?,  or  .?_ 

aw*..  i|l>«IMW.Wlill»miMl 

> 

• 

W.-  s-  ..  ^ssM80s*!*s* 

40 

c.  For  Ex.  D  think ,  “50  —  10  =  ?” 


You  subtract  tens  in  the  same  way  you  subtract  ones. 

Subtract.  Say  the  answers  for  Ex.  2-6. 

2.  9  tens  3.  7  tens  4.  80  5.  60  6.  90 

2  tens  5  tens  50  30  40 

7  tens  2  tens  30  30  50 

On  the  board  use  a  number-line  picture  to  subtract 
7.  50  -  20.  so  8.  90  -  30.  60  9.  70  -  40.  so 
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Subtracting  with  2-Place  Numerals 

[O] 

1.  Sue’s  mother  wants  to  make  36  cookies.  She  has 
made  24.  How  many  more  must  she  make?  36  -  24  =  n 

Explain  how  to  find  the  answer  by  using 

a.  Ex.  A.  b.  Ex.  B.  c.  Ex.  C. 


A  ~  1 

B  C  Tens  *  Ones 

D 

3  tens  and  6  ones 

3  !  6 

36 

II  jHf 

-  2  tens  and  4  ones 

-2  !  4 

1 

24 

_?_  and  _?_, 

>  ;  > 

•  i  • 

12 

or  _?_ 

d.  Ex.  D  shows  the  short  way  to  subtract. 

First,  subtract  the  ones:  6-4.  Think ,  “2.”  Why 
is  the  2  written  in  one’s  place  in  the  answer?  to  show  2  ones 
Then  subtract  the  tens:  ,3-2.  Thinks  “1.”  Where 
is  the  1  written  in  the  answer  ?CA0^fiy  ?  to  show  1  ten 


Copy  Ex.  2-7  on  the  board  and  subtract.  Use  tens 
and  ones  as  in  box  B.  Then  subtract  as  in  box  D. 


2.  86 

43 

68  (sixty-eight)  43 


78 

4.  57 

5.  69 

56 

30 

59 

22 

27 

10 

6.  86<£  7.  970 

340  110 

52 i  20* 
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Pupil’s  Objective 

To  acquire  skill  in  subtracting  with  2-place 
numerals  (no  renaming). 

New  Word 

(page  68)  written 

Background  (pages  68-69) 

The  detailed  language  of  rational  explanations, 
such  as  use  of  the  words  “tens”  and  “ones,”  is 
used  to  foster  meaning  and  understanding.  How¬ 
ever,  the  thought  pattern  that  the  child  will  want 
to  use  habitually  is  described  as  the  short  way  in 
Ex.  Id  on  page  68  in  the  pupil’s  book. 

The  enrichment  material  with  odd  numbers  at 
the  bottom  of  page  69  is  an  extension  of  the  ideas 
with  even  numbers  introduced  as  enrichment  on 
page  63.  In  the  previous  lesson  the  generalizations 
were  concerned  with  the  adding  and  subtracting  of 
even  numbers.  In  this  lesson  the  same  generaliza¬ 
tions  are  developed  for  the  adding  and  subtracting 
of  odd  numbers. 

Pre-Book  Lesson  (pages  68-69) 

Follow  a  plan  similar  to  that  suggested  for 
Teaching  Page  67,  but  use  both  tens  and  ones. 
Stress  the  importance  of  subtracting  the  ones  first 
and  always  working  from  positions  of  lesser  value 
to  positions  of  greater  value  (from  right  to  left) . 

Step  1.  Demonstrate  with  bundles  of  10  sticks  and 
other  loose  ones. 

Show  8  bundles  of  ten  and  5  ones.  Take 
away  4  bundles  of  ten  and  2  ones. 

Step  2.  Draw  on  the  chalkboard  (f> ’s  and  /  ’s  or  an 
abacus  picture.  Show  8  tens  and  5  ones. 
Cross  out  4  tens  and  2  ones. 

10  I 


$  IH  or 


Step  3.  Write  numerals  using  digits  and  words  to 
show  8  tens  and  5  ones  minus  4  tens  and  2 
ones. 

8  tens  and  5  ones 
—  4  tens  and  2  ones 
4  tens  and  3  ones 

Step  4.  Write  numerals  using  digits  only  to  show  85 
minus  42. 

85 

-42 

43 

Using  the  Text  Pages  (pages  68-69) 

•  While  some  pupils  are  working  Ex.  2-7  at  the 
board,  have  the  remainder  of  the  class  work  on 
paper  at  their  seats. 

•  Be  sure  to  emphasize  the  importance  of  first 
subtracting  ones  and  then  subtracting  tens. 

•  Circulate  among  the  children  and  check  on 
their  work  as  they  complete  this  assignment.  Ask 
questions  of  individual  children  to  determine  the 
nature  of  each  child’s  understanding. 

Individualizing  Instruction 

•  All  pupils  may  do  Ex.  2-7  in  this  way: 

86  =  80  +  6 
-43  =  40  +  3 

40  +  3  =  43 

•  Have  team  races  using  Extra  Examples  Set  36. 

•  Some  of  the  slower  learners  may  need  additional 
work  using  the  tens  and  ones  pocket  chart  de¬ 
scribed  on  Teaching  Page  53. 

Using  the  Text  Page  (page  69,  bottom) 

•  Perhaps  you  will  want  to  use  this  material  for 
all  children  orally.  If  so,  before  beginning  the 
work  on  this  page,  review  the  generalizations  pre¬ 
sented  on  page  63  relative  to  adding  two  even 
numbers  and  subtracting  an  even  number  from  an 
even  number.  See  if  those  children  who  studied 
the  earlier  material  can  recall  and  state  in  their 
own  words  the  result  of  adding  two  even  numbers. 
Elicit  the  same  kind  of  statement  about  subtracting 
an  even  number  from  an  even  number. 
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•  Use  a  number-line  picture  on  the  chalkboard 
to  illustrate  the  generalizations  about  even  num¬ 
bers  and  again  to  help  in  the  oral  presentation  of 
the  ideas  and  questions  about  odd  numbers. 

•  Summarize  all  of  the  generalizations  that  have 
been  presented  thus  far: 

(a)  adding  1  to  an  even  number 


(b)  adding  1  to  an  odd  number 

(c)  adding  two  even  numbers 

(d)  subtracting  an  even  number  from  an  even 
number 

(e)  adding  two  odd  numbers 

(f)  subtracting  an  odd  number  from  an  odd 
number 


NOTES 
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[W] 

First  subtract  ones,  then  subtract  tens.  Write  on 
folded  paper  the  answers  for  rows  8-9. 


a 

b 

C 

d 

e 

f 

g 

h 

• 

i 

8.  36 

69 

87 

97 

50 

98 

34 

30  0 

460 

32 

33 

64 

72 

30 

50 

13 

200 

250 

4 

36 

23 

25 

20 

48 

21 

10* 

21* 

9.  79 

89 

80 

56 

48 

98 

56 

840 

460 

51 

28 

50 

21 

43 

47 

5 

120 

100 

28  61  30  35 

Copy  in  columns,  and  subtract. 

5 

51 

51 

72* 

36* 

10.  63  - 

612 

12. 

27 

—  423 

14. 

90  - 

4050 

16.  59t  - 

-  16043* 

11.  36  - 

234 

13. 

98 

-  7820 

15. 

78  - 

870 

17.  58 0  - 

-  540  4* 

♦  Extra  Examples.  Work  Set  36. 


Do  You  Like  to  Try  New  Things? 

Enrichment  [W] 

1.  In  set  A  are  the  addends  even  or  odd  numbers?  odd 

2.  Are  the  sums  for  set  A  even  or  odd  numbers  ?  even 


3.  Copy  and  finish:  When  two  odd  numbers  are  added, 
the  sum  is  an  _v?"  number. 


4.  Test  your  answer  for  Ex.  3.  Make  three  examples 
like  53  +  3  and  three  like  3  +  64  and  add.  Answers 

will  vary. 

5.  In  set  B  are  even  or  odd  numbers  used?  odd 


6.  Are  the  answers  for  set  B  even  or  odd  numbers? even 

7.  Copy  and  finish:  When  an  odd  number  is  subtracted 

even 

from  an  odd  number,  the  answer  is  an  _?_  number. 


Set  A 
5  3  9 

+  3  ±7+1 

>  >  > 
•  •  • 

Set  B 
7  9  5 

-3-7-1 

>  >  > 
•  •  • 


8.  Test  Ex.  7.  Show  three  examples  with  answers.  Answers  will  vary. 
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- 

O  00  CM 

^  1 

< 

Add  to 

check 

B 

48 

-13 

35 

k  Add  to 

check 

Checking  Subtraction  Answers 

Invrtat  [O] 

10 

1.  In  Ex.  A,  the  sum  is  the  known  addend  is 

8  .  2 

and  the  addend  found  is  _?_. 

Adding  a  number  can  undo  subtracting  that  same 
number,  so  we  can  check  10  -  8=2  by  adding  2  +  8. 

Is  the  sum  of  the  addends  the  same  as  the  sum 
you  subtracted  from?  Yes 

2.  In  Ex.  B,  explain  how  to  check  the  subtraction. 


Check  Ex.  3-7  to  find  answers  that  are  not  correct. 


70 

4.  68 

5.  89 

6.  37 

7.  56 

-30 

-3 

-46 

-6 

-23 

30 

65 

42 

33 

32 

40 

43 

31 

33 

*  In  any  subtraction  example,  the  sum  minus 
one  addend  equals  the  other  addend. 

*  So,  in  checking  subtraction,  one  addend 
plus  the  other  addend  equals  the  sum. 


[w] 


Subtract. 

Write 

answers 

on 

folded  paper 

.  Check. 

a 

b 

c 

d 

e 

f 

g 

h 

• 

1 

8. 

19 

58 

98 

60 

10 

59 

77 

46 0 

790 

2 

24 

6 

40 

7 

7 

35 

230 

640 

17 

34 

92 

20 

3 

52 

42 

23* 

15* 

9. 

64 

87 

39 

27 

10 

68 

90 

580 

850 

50 

22 

8 

4 

6 

20 

50 

480 

310 

14 

65 

31 

23 

4 

48 

40 

10<f 

54* 

Copy  Ex.  10-17  in  columns.  Subtract  and  check. 

1 6<f 

10.  38  -  731  12.  95  -  63  32  14.  93 *  -  92 *  1,  16.  49*  -  33* 

11.  10  —  9 •  13.  35  -  530  15.  84*  -  54*  30*  17.  27*  -  20* 


4  Extra  Examples.  Work  Set  37  and  check. 
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"Here  is  another  opportunity  to  emphasize  the  very  useful  addends-sum  relationship. 


Teaching  Page  70 


Pupil’s  Objective 

To  learn  how  to  check  the  answer  in  subtraction. 

Background 

Checking  subtraction  answers  should  be  taught  as 
a  rational  operation,  not  simply  as  a  mechanical 
trick  that  works.  This  operation  provides  more 
opportunity  to  build  complete  understanding  of 
the  addends-sum  relationship  and  also  the  inverse 
relationship  between  addition  and  subtraction  of 
the  same  number. 

Pre-Book  Lesson 

•  Demonstrate  the  separation  of  9  objects  into 
sets  of  5  objects  and  4  objects.  Then,  join  the  two 
sets  together  to  show  that  this  joining  reconstructs 
the  total  group  of  9  objects. 

•  Use  a  picture  of  a  number  line  or  the  Modern 
Number  Line*  to  show  that  adding  the  number 
subtracted  will  undo  the  subtraction. 


f - 9 - 1 

f - 5  - y - 4 - ;  ( 

0  123456789  10  11  12 

4 - 4 - J 


Show  on  the  number-line  picture  the  arrow  for 
the  sum  9.  Show  a  4-arrow  back  from  the  point 
for  9  to  the  point  for  5,  to  show  subtracting  4  from 
9.  Ask  children  to  tell  what  has  been  shown  on  the 
number-line  picture.  Then,  above  the  number-line 
picture  show  a  4-arrow  from  the  point  for  5  to  the 
point  for  9.  Ask  other  children  to  explain  what 
the  4-arrow  above  the  number-line  picture  shows. 
Be  sure  that  they  stress  the  idea  that  the  addition 
arrow  on  the  number-line  picture  is  “undoing”  the 
subtraction  arrow.  In  other  words,  it  takes  you 
back  to  the  point  where  you  were  before  you 
subtracted. 

*  See  6,  page  xix. 


•  On  the  board  write  the  record  as  follows: 

9  the  sum 
—  4  one  addend 
5  other  addend  9  the  sum 

Emphasize  the  addends-sum  relationship.  Be 
sure  to  elicit  the  important  idea  that  adding  a 
number  can  undo  subtracting  that  number. 

•  Use  higher-decade  S.  examples  to  extend  the 
ideas  presented  above. 

Using  the  Text  Page 

•  Guide  the  class  to  state  the  generalizations  in 
their  own  words. 

•  As  the  class  writes  answers  on  folded  paper 
for  the  examples  in  rows  8  and  9,  circulate  among 
them  and  have  some  pupils  think  their  work  aloud. 

•  Be  sure  pupils  check  their  work  for  Ex.  10-17. 

Individualizing  Instruction 

•  Discuss  reasons  for  accuracy  in  subtraction, 
bringing  out  the  importance  of 

a.  knowing  whether  the  amount  of  money  left 
after  a  purchase  is  enough  to  make  another  pur¬ 
chase. 

b.  being  able  to  plan  the  use  of  materials  to 
allow  for  future  needs  after  present  use  (as  in 
sewing  or  construction  work) . 

c.  knowing  the  other  part  of  a  set,  as  in  the 
number  right  and  the  number  wrong  in  a  spelling 
or  an  arithmetic  test. 

•  Discuss  the  personal  satisfaction  obtained  from 
self-checking  of  any  work. 

•  There  are,  in  all  probability,  some  activities 
you  have  used  that  the  children  enjoy  more  than 
others.  It  is  not  necessary  to  have  a  new  type  of 
activity  each  day.  The  use  of  enjoyable  activities 
is  to  be  encouraged.  Repetition  in  the  use  of  these 
activities  provides  a  motivational'  as  well  as  a 
mathematical  function. 

•  Assign  Extra  Examples  Set  37  as  needed. 


4 


the  addends 
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Pupil’s  Objectives 

(a)  To  write  answers  for  addition  and  subtraction 
examples;  (b)  to  check  answers  for  addition  and 
subtraction  examples;  and  (c)  to  find  the  unknown 
sum  or  addend  in  n-sentences. 

Pre-Book  Lesson 

•  Use  objects  and  the  number  line  to  demon¬ 
strate  and  illustrate  the  addends-sum  relationship 
and  to  review  the  inverse  relationship  between  the 
addition  and  subtraction  of  the  same  number.  Be 
sure  to  stress  that  subtracting  a  number  can  undo 
adding  that  number,  and  vice  versa.  This  idea  is 
essential  to  understanding  the  rationale  for  checking 
the  results  of  each  operation. 

•  Write  some  ^-sentences  on  the  chalkboard. 
Have  children  tell  whether  n  in  each  sentence 
stands  for  a  sum  or  an  addend.  Use  basic  A.  and 
S.  facts,  as  well  as  higher-decade  addition  and 
subtraction  examples,  in  this  review. 

Using  the  Text  Page 

•  Perhaps  you  will  find  it  useful  to  impose  time 
limits  row  by  row  for  the  practice  material  at  the 
top  of  the  page.  This  can  be  accomplished  in  two 
ways:  (1)  Give  pupils  a  certain  amount  of  time  to 
complete  each  row  and  count  the  number  of  exam¬ 
ples  that  each  child  has  attempted  in  that  time; 


or  (2)  use  a  code  for  identifying  a  particular  time 
interval  (e.g.,  a — 30  seconds,  b — 60  seconds,  c — 90 
seconds,  d — 120  seconds,  and  so  on)  and  write  the 
code  on  the  board  at  the  end  of  each  time  interval 
that  has  elapsed.  As  each  child  finishes  the  row  of 
examples,  he  is  to  write  on  his  paper  the  last  letter 
written  on  the  board.  Thus,  the  teacher  can  tell, 
within  the  limits  of  the  predetermined  time  interval 
represented  by  each  letter  on  the  board,  the  length 
of  time  it  takes  each  child  to  do  a  row  of  these 
examples.  Speed  should  not  be  emphasized  to  the 
detriment  of  accuracy  or  understanding.  You  may 
wish  to  consider  this  assignment  as  a  progress  test. 

•  The  more  capable  children  should  be  able  to 
proceed  independently  with  the  work  at  the  bottom 
of  the  page.  Perhaps  you  will  want  to  concentrate 
on  helping  the  slower  learners  orally.  As  these  slower 
learners  gain  understanding,  allow  them  to  write  a 
row  or  two  independently  as  evidence  of  progress. 
Be  sure  each  child  is  secure  in  his  learning  before 
you  allow  him  to  proceed  independently. 

Individualizing  Instruction 

•  Select  three  examples  from  the  bottom  of  the 
page.  Have  all  pupils  write  problems  to  go  with 
the  rc-examples  you  have  selected. 

•  Have  more  capable  children  write  each  of  Ex.  1-15 
so  as  to  show  n  in  three  different  positions. 


NOTES 
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To  Keep  in  Practice 

[W] 

Write  answers  on  folded  paper,  and  check  your  work. 


a 

b 

C 

d 

e 

f 

g 

h 

• 

1 

1. 

29 

3 

68 

29 

54 

70 

35 

12* 

41* 

-20 

+  75 

-47 

+  40 

-32 

-30 

-5 

+  63* 

+  25* 

9 

78 

21 

69 

22 

40 

30 

754 

66  4 

2. 

89 

12 

40 

37 

3 

48 

76 

75* 

76* 

-37 

+  77 

+  37 

-4 

+  56 

-45 

+  3 

-12* 

-35* 

52 

89 

77 

33 

59 

3 

79 

634 

41 4 

3. 

70 

29 

38 

62 

65 

19 

23 

33* 

93* 

+  20 

-3 

-12 

+  5 

-24 

-9 

+  63 

+  24* 

-23* 

90 

26 

26 

67 

41 

10 

86 

5  74 

704 

4. 

58 

5 

68 

87 

46 

46 

17 

45* 

62* 

+  20 

+43 

-6 

-80 

+  52 

-6 

-7 

+  41* 

-31* 

78 

48 

62 

7 

98 

40 

10 

86  4 

31* 

5. 

79 

29 

51 

48 

60 

87 

89 

81* 

94* 

-54 

-5 

+  48 

-4 

+  10 

-6 

-16 

+  14* 

-13* 

25 

24 

99 

44 

70 

81 

73 

95  4 

81 4 

#  Extra  Examples.  Work  Set  38. 


Finding  the  Unknown  Sum  or  Addend 

Addends-sum  relationship 

[W] 

Find  the  unknown  sum 

or 

addend.  Then  write  each 

example  with  a  numeral  in 

place  of  n  or  □  or  q  . 

1. 

n-  40  =  26 

6. 

43  -  «3=  0 

11. 

86  - 

36  CA 

n  =  50 

2. 

n  =  50+18 

7. 

32  +  43  =  n 

12. 

8- 

40=  45 

3. 

68  -  n=  30 

8. 

20 

n-  20  =  0 

13. 

37  - 

35 

2  =  n 

4. 

□  +  27  =  28 

9. 

97  —  ft  =  15 

14. 

-  66 

61  +  5  =  n 

5. 

79  -  72  =  « 

10. 

n7-  51  =  6 

15. 

n  +  50  =  84 

4  Extra  Problems.  Work  Set  3. 
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Here  is  another  situation  requiring  subtraction-the  how-many-more  and  how-many-fewer  questions 


ADD 

□ 

□ 

t  T 

( 

t 

B  □  □ 

□ 

□ 

□ 

□ 

□ 

Using  Subtraction  to  Compare  Numbers 

^  Finding  fhn  diffnrtncn  [O] 

1.  There  are  _?_  squares  in  set  A  and 
_?_  in  set  B.  How  many  more  squares  are 
there  in  set  B  than  in  set  A?  3 


cOOOOOOOO 

dOOO 


*a.  Match  squares  in  set  A  with  squares  in  set  B.  Yop 
match  the  ...?_  squares  of  set  A  with  one  part,  or  _?_ 
squares,  of  set  B.  What  is  the  other  part  of  set  B?  3  squares 
b.  Instead  of  matching,  can  you  use  the  numbers  fo^: 
the  sets  and  find  the  difference  by  subtracting?  7  —  4  =  ? 
The  difference  between  7  and  4  is  3.  So  7  is  3  greater 

than  4.  You  have  compared  the  numbers  7  and  4. 

8 

2.  There  are  _?_  circles  in  set  C  and  _?_ 
in  set  D.  How  many  fewer  circles  are  there 
in  set  D  than  in  set  C?  5 


a.  If  you  match  circles  in  set  D  with  circles  in  set  C, 

3  circles 

what  part  of  8  circles  is  matched?  A  not  matched?  5  cycles 

b. 5Subtract  to  find  the  difference.  8  -  3  =  ?  So 
3  is  _?_  less  than  8.  What  numbers  have  you  compared  ?v 

8  and  3 

You  can  compare  two  numbers  by  subtracting. 

For  each  of  Ex.  3  and  4,  make  a  problem  using  the 
word  more  or  the  word  fewer. 

3.  A  book  of  8  pages;  a  book  of  18  pages. 

4.  A  paper  with  9  examples ;  one  with  29  examples. 

[w] 

Copy  Ex.  5-8,  putting  in  what  is  missing. 

2  6 

5.  10  is  _?_  greater  than  8.  7.  3  is  _?_  less  than  9. 

20  42 

6.  23  is  _?_  greater  than  3.  8.  7  is  _?_  less  than  49. 

72  (seventy-two) 

*  There  is  one-to-one  correspondence  between  set  A  and  a  part  of  set  B.  So,  the  number  of  set 
B  can  be  used  as  a  sum  and  the  number  of  the  matched  set  can  be  used  as  an  addend  to  find 

the  number  for  the  other  part. 
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Pupil’s  Objectives 

(a)  To  learn  another  type  of  situation  for  which 
subtraction  can  be  used- — the  idea  that  subtraction 
is  an  operation  to  use  for  comparing  two  numbers 
and  finding  the  difference  between  them;  (b)  to 
show  an  understanding  of  when  to  use  addition 
and  when  to  use  subtraction  in  problem-solving; 
and  (c)  to  write  n-examples  for  A.  and  S.  prob¬ 
lems. 

New  Words 

(page  72)  compare,  difference 

Background 

The  use  of  subtraction  to  find  the  difference  does 
not  seem,  on  the  face  of  it,  to  be  like  subtracting 
to  find  how  many  (or  much)  left  or  how  many  (or 
much)  gone  or  how  many  (or  much)  more  needed 
or  the  other  part  of  the  number  when  it  is  shown. 
For  each  of  these  types,  a  single  known  total  set 
may  be  separated  into  two  parts;  but,  in  finding 
the  difference,  it  would  seem  that  there  are  two 
known  total  sets  at  the  start.  However,  when,  in 
order  to  find  the  difference,  the  members  of  two 
sets  are  matched  on  a  one-to-one  basis,  part  of  the 
larger  set  is  necessarily  left  over.  So,  for  the  larger 
set,  the  members-matched  provide  one  part  and 
those  left  over  can  be  thought  of  as  the  other  part. 
Because  matching  illustrates  so  clearly  the  need  for 
subtraction  when  comparing  two  numbers,  this 
technique  of  using  pictures  is  employed  in  the 
pupil’s  book  (Ex.  1  and  2). 

Ex.  3-11  require  the  comparison  of  abstract 
numbers  in  different  ways.  The  children  must 
become  accustomed  to  the  notion  that  the  use  of 
subtraction  for  comparison  of  numbers,  like  sub¬ 
traction  for  the  other  situations,  may  be  expressed 
in  several  different  language  forms. 

Teacher’s  Preparation 

To  enable  children  to  build  an  understanding  of 
the  difference  idea,  have  available  several  different 
sets  of  objects  that  may  be  compared  readily— 
chairs,  tables,  stacks  of  books,  stacks  of  crayons, 
blocks,  pencils,  scissors,  and  so  on. 


Pre-Book  Lesson  (pages  72-73) 

•  Have  two  stacks  of  books  placed  side  by  side 
so  that  the  children  may  easily  see  that  one  set 
contains  more  than  the  other.  Then  elicit  from  the 
children  ways  in  which  they  can  tell  how  many 
more  the  larger  set  contains  than  the  smaller. 
Finally,  lead  children  to  understand  that,  although 
counting  may  be  acceptable  under  certain  condi¬ 
tions,  subtraction  is  usually  the  quicker  and  more 
satisfactory  way. 

Illustration:  If  we  have  a  set  of  35  pencils  and 
a  set  of  23  pencils,  what  is  the  quickest  way  to  find 
the  difference  between  the  numbers  for  the  two 
sets? 

•  While  using  different  sets  of  objects  so  that  the 
difference  may  be  observed,  illustrate  the  same 
situation  on  the  board  with  geometric  designs. 
Phrase  questions  so  that  the  comparison  idea  is 
expressed  in  various  ways:  “How  many  more?” 
“How  many  fewer?”  “Which  is  larger?”  “How 
much  larger?”  “How  much  smaller?”  “Compare.” 
“Find  the  difference.”  For  some  of  the  sets,  have 
variation  among  the  members. 

As  each  of  these  different  language  forms  is 
developed,  be  sure  to  continue  to  emphasize  the 
addends-sum  relationship.  You  will  want  to  make 
the  distinction  and  have  children  learn  to  do  so, 
so  that,  when  we  compare  two  sets,  we  may  use 
the  words  “larger,”  “smaller,”  “more,”  “fewer” 
but,  when  we  compare  two  numbers,  we  use  the 
words  “greater”  and  “less.” 

Using  the  Text  Pages  (pages  72-73) 

•  After  discussing  Ex.  1  and  2,  pupils  should  be 
able  to  state  the  generalization  in  their  own  words. 

•  Have  the  children  make  circle  pictures  for 
Ex.  5-8.  The  circle  picture  for  Ex.  5  is  shown  below 
to  illustrate  the  type  of  pictures  pupils  should  draw. 

OOOOOOOO  8 


OOOOOOOOOO  10 

10  is  2  greater  than  8. 
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•  The  written  work  in  rows  9-11  is  an  applica¬ 
tion  of  the  generalization  on  page  72  and  should 
cause  no  trouble. 

Using  the  Text  Page  (page  73) 

•  The  more  capable  children  should  be  able  to  work 
the  problems  at  the  bottom  of  page  73  independ¬ 
ently. 

•  Go  over  the  written  problems  orally  with  the 
slower  learners.  Ask  different  children  to  read  each 
problem.  Have  the  children  tell  about  the  infor¬ 
mation  given  in  terms  of  parts  and  total.  Have 
them  explain  what  kind  of  subtraction  situation  is 
involved  in  each  of  the  S.  problems.  Then  have 
this  group  of  children  write  their  work  for  the 
problems. 

•  Remind  pupils  again  that,  when  solving  prob¬ 
lems,  they  work  with  numerals  only  and  then 
rewrite  the  answer  with  its  label. 

•  The  oral  exercise  should  be  very  profitable. 
Telling  why  A.  or  S.  was  chosen  as  the  operation 
used  reveals  whether  there  is  an  understanding  of 
meanings. 

•  Writing  each  ^-example  two  ways  re-enforces 
the  idea  that  the  ^-example  for  a  problem  may  be 


given  in  more  than  one  way.  In  this  grade,  how¬ 
ever,  make  sure  that  pupils  show  n  in  place  of  the 
answer  only,  giving  it  last  or  first  in  the  two  ways 
asked  for.  By  using  this  form  of  ^-example,  the 
pupil  is,  in  effect,  writing  the  example  he  uses  for 
solving  the  problem. 

Individualizing  Instruction 

•  Prepare  an  arithmetic  scrapbook  with  appro¬ 
priate  titles  on  separate  pages  in  the  book  for  the 
different  situations  requiring  subtraction.  As  pupils 
encounter  one  or  another  of  the  needs  for  sub¬ 
traction  in  problem  situations,  they  may  write  the 
problem  on  the  appropriate  page  in  the  book  and 
illustrate  it.  Keep  the  scrapbook  in  an  easily 
accessible  place  in  the  room  for  frequent  use  and 
review.  Our  Subtraction  Book  may  be  an  appropriate 
name  for  the  cover  of  the  scrapbook.  The  scrap¬ 
book  can  be  made  very  easily  by  folding  butcher 
paper  or  laundry  paper  to  any  size  and  stapling 
along  one  edge. 

•  Have  more  capable  children  rewrite  each  of  prob¬ 
lems  1-6  to  make  it  an  A.  problem  if  it  is  now  a 
S.  problem  and  a  S.  problem  if  it  is  now  an  A. 
problem. 


NOTES 
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e 


Write  your  work  to  compare  the  numbers  in  each  pair. 


a 

b 

c 

d 

9. 

46  and  6  40 

87  and  10  77 

18  and  78  60 

52  and  42  10 

10. 

50  and  30  20 

98  and  96  2 

84  and  20  64 

6  and  79  73 

11. 

38  and  7  31 

80  and  30  50 

32  and  37  5 

47  and  7  40 

14  and  98  84 
96  and  53  43 
75  and  65  10 


A.  or  S.,  Which? 

Telling  why  A.  or  $./  making  n -examples  [W] 

Write  your  work  for  Ex.  1-6. 

1.  Sam  had  25  peanuts.  He  gave  12  of 
them  to  an  elephant.  How  many  peanuts 

did  he  have  left?  1 3  peanuts 

25  —  12=  n  n  =  25—  12 

2.  One  night  all  but  5  of  Joe’s  38  cows 
went  into  the  barn.  How  many  cows  went 

into  the  barn?  33  cows 

38—  5  =  n  n  =  38  —  5 

3.  Sue  has  worked  5  examples.  She  has 
20  more  examples  to  work.  How  many 
examples  are  there  in  all?  25  examples 

5+20=n  n=5+20 

4.  Tom  wants  to  earn  90<£  for  a  new  pen.  For  one  job 
he  was  paid  50<£.  How  much  more  does  he  need  to  earn?  40* 

90<£  — 50<£  =  n<£  n^=90^  — 50  $ 

5.  There  are  10  small  oranges  and  15  large  oranges 
in  a  box.  How  many  oranges  are  in  the  box?  25  oranges 

10+l5=n  n=10+15 

6.  How  many  fewer  are  13  pencils  than  37  pencils?  24  pencils 

37— 1 3=  n  n=  37—  13 

[O] 

Tell  why  you  added  or  subtracted  in  each  problem. 

On  the  board,  write  the  ^-example  two  ways  for  each 
problem. 
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In  examples  1,  2,  4,  and  6,  numbers  for  one  part  and  the  total  are  given,  so  subtract 
find  the  number  for  the  other  part. 

In  examples  3  and  5,  numbers  for  the  parts  are  given,  so  add  to  find  the  number  for  the  total 


If 


•  ■  ■  I 


Then 


■  ■  ■ 


Logic  (if-then  sentences)  [O] 

In  Ex.  1,  tell  how  the  answers  were  found.  Then  say 
the  answers  for  Ex.  2  and  3. 


1.  If  n  =  6,  then 

6  +  LCUf  16  * 

a.  n  +  10  =  16 

,  19-6=13 

b.  19  -  «  =  13 

12+6=18 

c.  12  +  n  =  18 


2.  If  n  =  7,  then 

a.  n  +  12  =  ?  19 

b.  30  +  n  =  ?  37 

c.  27  -  n  =  ?  20 


3.  If  n  =  2,  then 

a.  49  -  w  =  ?  47 

b.  n  +  26  =  ?  28 

c.  68  —  n  =  ?  66 


[W] 

Copy  each  of  Ex.  4-9,  writing  the  numeral  in  place  of 
each  n.  Work  each  example  to  find  the  answer. 


4.  If  n  =  4,  then 

5.  If 

n  =  5,  then 

6.  If 

72  =  3,  then 

a .  n  +  n  =  ?8 

a. 

25  —  _?_  =  «2o 

a. 

40  +  72  =  ?  43 

b.  n  —  n  =  ?o 

b. 

38  -  n  =  ?  33 

b. 

63  —  72  =?  60 

c.  n  +  53  =  ?  57 

c. 

72  —  0  =  ?  5 

c. 

72  +  72  =  ?  6 

7.  If  n  =  40,  then 

8.  If 

«  =  39, then 

9.  If 

72  =  17,  then 

a.  60  -  n  =  ?2o 

a. 

72  —  6  =  ?  33 

a. 

40  +  72  =  ?  57 

b.  n  +  31  =  ?  71 

b. 

40  +  72  =  ?  79 

b. 

10  +_?_  =  « 

c.  20  +  _?_  —  n  20 

c. 

89  —  72  =?  50 

c. 

47  _  >  =3o 

Do  You  Like  to  Try  New  Things? 

Enrichment  [W] 

Find  the  number  n  stands  for  in  32  +  3  +  n  =  39. 


Thinky “32  +  3  =  35;  35  +  n  =  39.  39-  35  =  4,  so  «  =  4.” 
Copy  each  example,  writing  the  numeral  in  place  of  n. 


1.  61  +  4  -f  72  = 

67 

4.  n  +  0  +  8  =  29 

7.  »  +  3  +  4  =  37 

2.  20  +  72  +  6  = 

28 

5.  50  +  »  +  3  =  56 

8.  12  +  n  +  5  =  19 

3.  84  -h  1  +  72  = 

87 

6.  13  +  4  +  n  =  19 

9.  31  +  6  +  £  =  39 
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Pupil’s  Objectives 

(a)  To  begin  to  use  if-then  thinking  as  a  form  of 
mathematical  reasoning;  and  (b)  to  have  practice 
in  finding  the  answers  in  “If-then”  sentences,  when 
n  stands  for  a  given  number. 

Background 

At  the  elementary-school  level,  we  are  concerned 
with  building  a  strong  background  of  readiness 
experiences  in  logical  thinking  to  facilitate  the  acqui¬ 
sition  of  patterns  of  precise  mathematical  reasoning. 
Logic  provides  a  way  of  organizing  mathematical 
ideas  and  of  clarifying  their  meaning.  We  do  not 
propose  a  formal  study  of  logic  at  this  level,  but  an 
intuitive  development  of  some  of  the  important 
features  of  logical  thinking  is  a  good  beginning. 

“If-then”  stories,  relationships,  or  sentences  af¬ 
ford  the  opportunity  to  begin  developing  a  pattern 
of  precise  mathematical  reasoning.  “If”  certain 
information  is  proved  or  accepted  as  true,  “then” 
what  statement  or  statements  can  be  made  that 
are  also  true?  In  each  exercise  on  this  page  the 
child  is  given  an  “if”  statement  of  truth  that  n 
equals  some  specific  value;  then  the  child  is  to 
complete  some  “then”  statements  involving  n. 
Ultimately,  he  will  be  making  “then”  statements 
based  exclusively  on  the  “if”  information  without 
any  additional  help  or  knowledge. 

Another  facet  of  logic  which  is  being  intuitively 
developed  in  this  program  involves  giving  reasons 
for  certain  mathematical  ideas  to  clarify  their 
meaning.  In  this  kind  of  logic,  there  is  an  agreed- 
upon  principle  or  definition  which  can  be  given  as 
an  immediate  justification  for  a  particular  case 
[e.g.,  (4  +  2)  =  (1  +  5)  is  justified  by  the  agreed- 
upon  principle  of  using  other  names  for  numbers. 
(4  +  2)  and  (1  +  5)  are  ways  of  renaming  the 
number  6.].  Justifying  a  procedure  is  developed 
extensively  in  the  next  lesson  (on  page  75)  of  the 
pupil’s  book.  There  the  renaming  and  associative 
ideas  are  used  quite  extensively.  The  concept  of 
logic  involved  in  these  examples  is  that  all  instances 
of  accepted  or  proved  generalizations  are  true. 


Pre-Book  Lesson 

•  Write  n  on  the  chalkboard.  Ask  pupils  to  tell 
how  we  have  been  using  n  in  number  sentences. 
What  does  n  stand  for?  Emphasize  that  we  can  use 
n  to  stand  for  any  number  in  the  set  of  numbers  we 
are  using. 

•  Write,  “n  =  3”  on  the  chalkboard.  Say,  “If 
n  equals  3,  then  what  is  the  answer  to  this  question?” 
Write  on  the  chalkboard,  “n  +  5  =  ?”  Repeat 
this  kind  of  questioning,  using  different  values  for 
n  and  using  subtraction  as  well  as  addition. 

•  Emphasize  that  if  we  know  something  is  true 
in  arithmetic,  then  we  can  usually  make  some  other 
statements  that  are  also  true. 

Using  the  Text  Page 

•  Follow  through  Ex.  1-3  orally  with  the  class. 

•  You  may  wish  to  write  Ex.  4a  on  the  board 
as  a  model  to  show  how  to  do  the  written  work. 

Individualizing  Instruction 

The  enrichment  material  at  the  bottom  of  page 
74  uses  n  to  represent  one  of  three  addends.  This 
may  be  thought  of  as  an  introduction  to  2-step 
problem-solving  and,  for  that  reason,  may  be  a 
good  lesson  for  all  pupils.  However,  the  steps  neces¬ 
sary  in  this  work  may  seem  to  be  too  difficult  for 
some  pupils  and  this  exercise  should  be  retained 
for  more  capable  children  only.  First,  the  child  must 
find  the  sum  of  the  two  given  addends.  Then,  he 
must  subtract  that  sum  from  the  given  sum  to  find 
the  unknown  addend  which  n  stands  for.  In  many 
of  these  examples  some  of  the  more  capable  children 
will  be  able  to  determine  the  unknown  addend  by 
comparing  the  sum  of  the  two  addends  and  the 
sum  of  the  three  addends  without  consciously  sub¬ 
tracting.  It  is  not  necessary  to  force  pupils  to 
perform  the  subtraction  operation  unless  they  need 
to  do  so. 

Perhaps  you  will  want  to  vary  the  assignment  by 
having  the  children  copy  Ex.  1-5  and  write  the 
answers  and  then  write  answers  only  for  examples 
6-9. 
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Pupil’s  Objective 

To  learn  a  quick  way  to  find  answers  for  basic  A. 
facts  when  the  sum  is  more  than  10. 

Background 

It  is  the  experience  of  most  teachers  that  A.  and 
S.  facts  with  sums  11  through  18  are  comparatively 
hard  for  children.  One  reason  is  that,  in  daily 
activities,  children  are  seldom  required  to  deal  in 
an  exact  way  with  these  greater  numbers.  The  aim 
of  this  lesson  is  to  provide  pupils  an  intelligent  and 
useful  way  of  understanding  these  numbers.  The 
method  taught  is  admittedly  somewhat  round¬ 
about,  but  it  makes  sense  mathematically.  After 
some  use  of  it,  pupils  should  be  encouraged  to 
abandon  this  method  and  memorize  the  facts.  This 
fundamental  procedure,  however,  will  serve  as 
something  to  fall  back  on  when  memory  fails  and, 
for  a  time,  can  serve  as  a  check  on  higher-decade 
addition  results. 

Two  important  mathematical  ideas  are  funda¬ 
mental  to  the  procedure  developed  in  this  lesson. 
First  is  the  concept  of  renaming  t numbers.  This  was 
introduced  in  Looking  Ahead  on  Teaching  Page  62. 

The  second  is  the  Associative  Property  of  Addition. 
Its  use  was  first  introduced  on  page  40  and  then 
extended  on  page  47  of  the  pupil’s  book. 

These  two  ideas  function  as  follows  in  the  exam¬ 
ple  8  +  7  =  n: 

•  First  the  lesser  of  the  two  addends,  7,  is  “re¬ 
named”  so  that  one  addend  of  7  becomes  available 
to  be  associated  with  the  other  addend,  8,  in  order 
to  make  10.  In  this  instance  the  7  is  renamed 
(2  -T  5).  Thus,  the  example  8  +  7  =  n  becomes 
8  +  (2  +  5)  =  n.  Remember,  (  )  are  used  in 
number  sentences  to  show  part  of  the  sentence,  or 
another  name  for  a  number. 

•  Now,  we  have  the  sentence  8  +  (2  +  5)  =  n. 
When  we  have  three  addends,  the  Associative 
Property  of  Addition  allows  us  to  add  first  either 
the  first  two  addends  or  the  last  two,  without 
changing  the  sum.  For  many  children,  it  is  easier 
to  add  5  to  10  than  to  add  7  to  8.  Consequently, 
in  this  sentence  the  child  learns  to  add  8  and  2  and 
then  to  the  sum  10  he  adds  5.  (8  +  2  +  5  =  n) 


Pre-Book  Lesson 

•  Use  geometric  designs  or  some  other  objects 
on  the  flannel  board.  Show  8  objects  in  one  set 
and  5  in  another  set.  Review  that  10  (ones)  =  1 
(ten).  Guide  children  to  state  that  they  can  make 
a  set  of  10  by  taking  2  objects  from  the  set  of  5  and 
placing  them  with  the  8  objects. 

•  Make  pictures,  and  write  the  number  sentences 
as  follows: 

ro~o  o  o  Q>  o 

p 

+o  o  o  o  o)  o 

8  +  5  =  n 
8  +  (2  +  3)  —  n 
(8  +  2)  +  3  =  n 
10  +  3  =  13 
so,  8  +  5  =  13 

•  Give  practice  with  other  combinations  which 
permit  a  group  of  10  to  be  arranged  and  pictured. 
Include  combinations  with  the  greater  addend 
shown  at  the  right,  such  as  4  +  9,  in  which  enough 
ones  are  added  to  the  greater  addend  to  make  10. 

Using  the  Text  Page 

•  You  may  use  the  Ginn  Arithme-Sticks  to 
show  making  a  10-group  during  oral  discussion  of 
Ex.  1-3. 

•  The  more  capable  children  should  be  able  to 
proceed  with  the  written  work  independently. 

•  Slower  learners  may  need  more  oral  work  before 
working  on  the  written  assignment.  For  these 
pupils,  write  each  of  Ex.  4-18  on  the  chalkboard 
one  at  a  time.  Ask  the  children  to  tell  which 
number  should  be  renamed;  how  it  should  be 
renamed;  and  to  explain  why. 

Individualizing  Instruction 

For  more  capable  children ,  discuss  the  Associative 
Property  of  Addition  as  explanation  for  the  pro¬ 
cedure  being  used.  Then  have  pupils  work  some 
of  Ex.  4-1 8  at  the  board  and  simultaneously  discuss 
how  the  associative  property  is  being  applied. 
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Finding  Sums  11  through  18 

Using  Associative  Property  and  compensation  [O] 

1.  How  many  children  are  9  boys  and  5  girls? 

The  dots  in  box  A  stand  for  the  parts  of  a  set,  9  boys 
and  5  girls.  Box  B  shows  a  way  to  find  the  number  for 
the  total  set  by  first  making  a  set  of  10  dots.  Why  is 
the  ring  around  the  9  dots  of  the  larger  part  and  1  dot  from 

the  smaller  part?  To  show  a  set  of  ten  dots. 

Using  numbers,  we  think , 

9  +  5  =  (9  +  1)  +  4  10  +  4  =  14,  so  9  +  5  =  14. 

2.  7  +  4  =  ?  On  the  board  draw  dots  to  show  the 
parts,  7  and  4.  Ring  the  larger  part,  7  dots,  and  3  of  the 
dots  in  the  other  part  to  make  a  set  of  10  dots. 

7  +  4=  (7  +  3)+  1  10  +  1  =  J>",  so  7  +  4  =  ? 

3.  7  +  8  =  ?  You  can  think  of  7  as  5  +  2.  Then  add 

2  to  the  greater  addend,  8,  to  make  10. 

a.  7  +  8  =  5  +  (2  +  8)  5  +  10  =  15,  so  7  +  8  =  ? 

b.  Use  the  number-line  picture  to  check  the  sum. 

■O  9  9  9  9  .•  .«  •  •  9  •  9  •  9  9  9  9  9  9  >■ 

0  1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18 

[w] 

By  thinking  and  making  10  first,  find  the  sums  in 
Ex.  4-18.  It  is  better  to  add  to  the  greater  addend  to 
make  10.  To  check  sums,  use  the  number-line  picture. 


For  Ex.  4  write 

“7  9  = 

6  + 

(1  +  9) 

7  +  9 

=  16.” 

6  +  (1  +  9)  =  16 

(9+  1)  +2  =  12 

(9+  1)  +  5=  15 

2  + (3+  7)  =  12 

5+  (1  +  9)  =15 

4. 

7  +  9 

7. 

9+3 

10. 

9  +  6 

13. 

5  +  7 

16. 

6  +  9 

(9+  1)  +  7=  17 

3 +  (3  +  7)  =  13 

(9+  1)  +  8=  18 

3  +  (2  +  8)  =13 

(7+3)  +2  =  12 

5. 

9  +  8 

8. 

6  +  7 

11. 

9  +  9 

14. 

5  +  8 

17. 

7  +  5 

(6+4)  +1  =  11 

5 +  (2  +  8)  =15 

(9+  1)  +3  =  13 

1  +  (2  +  8)  =  11 

7  +  (1  +  9)  =  17 

6. 

6  +  5 

9. 

7  +  8 

12. 

9  +  4 

15. 

3  +  8 

18. 

8  +  9 

(seventy- 

-five) 

75 
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remember  A.  facts  having  sums  greater  than  10. 
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•  O 

•  o 


Facts  with  the  Sum  11 

AMendt-tvm  relationship  [O] 

1.  Instead  of  using  a  ruler,  how  can  you  use  the 
number-line  picture  to  help  you  find  numbers  for  the 
parts  when  the  number  for  a  set  is  11? 

Use  spaces  between  points  0  and  11. 

2.  What  is  the  number  for  the  other  part,  when  the 
number  for  a  set  is  1 1  and  the  number  for  one  part  is 

a.  2?  9  b.  5?  6  c.  8?  3  d.  4?  i 


•  oo 

•  K 

•  o 

•  U~> 

•  ^ 


•  CO 


•  CM 


[WJ 

3.  Make  a  table  of  numbers  for  the  parts  when  the 
number  for  a  set  is  11.  Go  from  2  and  9  to  9  and  2. 

2  and  9;  3  and  8;  4  and  7;  S  and  6;  6  and  5;  7  and  4;  8  and  3;  9  and  2 

4.  Show  the  set  of  A.  and  S.  facts  about  each  of  these: 

a.  11;  2  and  9  c.  1 1 ;  8  and  3 

b.  11;  6  and  5  d.  1 1 ;  4  and  7 

See  bottom  margin  for  help. 

5.  Copy  each  of  these.  After  each,  show  the  three 
other  facts  in  the  same  set  of  A.  and  S.  facts. 

a.  11  -  8  =  3  c.  11  -  2  =  9 

b.  5  +  6  =  11  d.  7  4-  4  =  11 

See  bottom  margin  for  help. 

6.  Make  the  table  A.  Facts  with  Sum  11.  Start  with 
2  +  9  =  11  and  end  with  9  4-  2  =  11. 

See  bottom  margin  for  table. 

7.  Make  the  table  S.  Facts  with  Sum  11.  Start  with 
11  —  2=9  and  end  with  11-9=2. 

See  bottom  margin  for  table. 


t  i — 


•  o 

f 


Copy  and  finish  each  example  in  rows  8-10,  showing 
in  place  of  n  the  unknown  sum  or  addend  it  stands  for. 


a  b  c 

8  5  6 


8. 

3  4-  n  =  11 

2 

11  —  n  =  6 
n 

11  minus  5  = 

4 

9. 

11  -  n  =  9 

6 

4  4-  7  =  n 

n 

7  plus  n  =  11 

7 

10. 

5  4-  n  =  11 

a 

1 

00 

II 

n  plus  4=11 

76  (seventy-six) 


6.  2+9=11 

6+5=11 

3  +  8=11 

7  +  4  =  11 

4  +  7=11 

8+3=11 

5  +  6=11 

9+2=11 

7.  11-2  =  9  11-6  =  5 

11-3  =  8  11-7  =  4 

11-4  =  7  11-8  =  3 

11-5  =  6  11-9  =  2 
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Pupil’s  Objectives 

(a)  To  identify  and  learn  to  know  the  numbers 
for  the  pairs  of  parts  of  a  set  of  1 1 ;  (b)  to  identify 
and  learn  the  A.  and  S.  facts  with  sum  11;  and 
(c)  to  find  unknown  sums  and  addends  in 
^-sentences. 

Background 

Up  to  this  time,  the  table  of  parts  of  a  set  and  the 
table  of  facts  for  the  numbers  have  shown  the  same 
numbers.  However,  the  A.  facts  are  limited  to  the 
addition  of  two  numbers  that  can  be  shown  by 
single-digit  numerals.  Parts,  on  the  other  hand, 
are  any  subdivisions  of  a  total  set.  For  example, 
when  a  set  has  13  members,  there  are,  of  course, 
the  parts  12  and  1,  11  and  2,  10  and  3.  These 
numbers  are  not  included  in  the  table  of  A.  facts 
with  sum  13.  The  remaining  numbers  for  parts  of 
a  set  of  13;  9  and  4,  8  and  5,  7  and  6  provide  for 
the  A.  facts  because  they  are  numbers  which  can 
be  expressed  by  single-digit  numerals. 

In  order  to  avoid  confusion  at  this  time  about 
the  numbers  for  parts  and  the  numbers  for  facts, 
the  Tables  of  Parts  of  the  larger  sets  will  only  show 
those  numbers  that  are  shown  in  the  table  of  basic 
A.  facts. 

Pre-Book  Lesson 

Since  most  of  the  text  page  is  suggested  as  a 
written  activity,  the  Pre-Book  Lesson  is  especially 
important  for  reviewing  and  extending  these  key 
ideas: 

(a)  the  use  and  discovery  of  the  parts  of  a  set  of  1 1 

(b)  the  use  of  the  addends-sum  relationship  to 
state  and  write  tables  of  A.  and  S.  facts 

(c)  the  systematic  organization  of  the  eight  A. 
facts  and  the  corresponding  S.  facts  with  sum  11 

(d)  the  use  of  n  to  stand  for  an  unknown  number 
in  a  number  sentence 

•  Use  objects  in  the  classroom  to  have  pupils 
show  the  different  pairs  of  parts  of  11. 

•  Compare  the  ruler  and  the  picture  of  a  number 
line  in  the  text.  Use  pictures  of  a  number  line  and 
a  ruler  on  the  chalkboard.  Have  pupils  tell  how 
they  are  alike. 


•  Make  a  game  out  of  the  following  activity: 
Say,  “The  sum  I  am  thinking  of  is  11.  One  of  its 
addends  is  3.  What  is  the  other  addend?”  If  a 
child  answers  correctly,  he  is  allowed  to  tell  a  sum 
and  a  known  addend  and  ask  for  the  unknown 
addend;  or  he  can  tell  two  known  addends  and  ask 
for  the  sum.  He,  in  turn,  selects  a  child  to  answer 
a  question. 

•  Write  11=4  and  7  on  the  board.  Ask,  “How 
many  addition  facts  can  be  written  about  this  set 
and  this  pair  of  parts?”  “What  are  they?”  Ask 
the  same  questions  about  subtraction  facts.  Then 
ask,  “What  is  the  set  of  A.  and  S.  facts  for  the  set 
of  11  and  its  parts  4  and  7?”  Elicit  from  the  chil¬ 
dren  that  there  are  4  A.  and  S.  facts  for  any  given 
set  and  two  of  its  parts,  with  the  exception  of  the 
pair  of  parts  of  the  same  size. 

•  Write  on  the  chalkboard  ^-sentences  with  sums 
no  greater  than  1 1  and  have  pupils  tell  the  number 
that  belongs  in  place  of  the  n. 

Using  the  Text  Page 

•  Use  Ex.  1  and  2  for  oral  work. 

•  All  pupils  then  should  be  able  to  proceed  with 
the  written  work  independently. 

Individualizing  Instruction 

•  Have  slower  learners  use  objects  when  necessary 
to  assist  them  in  learning  the  pairs  of  parts  and 
the  A.  and  S.  facts  for  a  set  of  11.  Have  them 
study  independently  or  with  Student  Helpers. 

•  Have  more  capable  children  make  a  set  of  number- 
fact  cards  using  n  as  shown  below  for  all  the  A. 
and  S.  facts  with  sum  11. 


7+4  =  n 

11-4  =  0 

i 

z> 

11 

n+4=ll 

1 1  -  7  =n 

Z! 

1 

-P 

II 

-vl 

7  +  n  =  l  1 

u- 

II 

c 

i 

n-  7  =  L4 

All  pupils  may  make  cards  to  extend  their  sets  of 
numeral  cards  through  11.  When  the  cards  have 
been  prepared,  use  the  Show  the  Answer  activity 
(see  Teaching  Page  10). 
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Pupil’s  Objectives 

(a)  To  review  some  of  the  basic  understandings 
that  have  been  taught;  (b)  to  learn  more  about 
the  use  of  parentheses  in  number  sentences;  and 
(c)  to  learn  to  differentiate  between  true  and  false 
number  sentences. 

Background 

A  number  sentence  may  be  true  or  false  or  neither 
true  nor  false.  Eventually  children  will  learn  that 
any  number  sentence  containing  =  is  called  an 
equation.  At  this  time,  attention  will  be  given  to 
number  sentences  that  are  either  true  or  false. 

Pupils  have  been  introduced  to  parentheses  as  a 
means  of  associating  numerals  to  indicate  another 
name  for  a  number.  For  this  reason,  we  complete 
the  operation  indicated  inside  the  (  )  before  doing 
anything  else  with  numbers  shown  in  the  number 
sentence.  If  the  sentence  contains  two  or  more  sets 
of  parentheses,  then  the  work  indicated  within  each 
pair  of  parentheses  must  be  completed  before  doing 
anything  else  with  the  number  sentence. 

In  this  lesson,  pupils  are  to  compare  two  num¬ 
bers  (each  shown  in  a  pair  of  parentheses)  in  a 
number  sentence.  If  the  two  numbers  are  equal, 
then  the  sentence  is  true.  If  the  two  numbers  are 
not  equal,  then  the  sentence  is  false. 

Pre-Book  Lesson 

•  Write  some  English  sentences  on  the  chalk¬ 
board  that  are  obviously  true  or  false  similar  to  the 
following: 

a.  Larry  is  9  feet  tall. 

b.  Alice  is  8  years  old. 

c.  There  are  78  children  in  our  class. 

Discuss  each  sentence  with  pupils  deciding  whether 
a  sentence  is  true  or  false,  and  why. 

•  Write  number  sentences,  such  as  these: 

7-2  =  5;  4  +  5  =  8;  11  -5  =  3. 


Ask,  “Is  this  number  sentence  true  or  false? 
“Why?” 

•  Write  “(2  +  2)  =  (1  +  3).”  Emphasize  the 
use  of  the  (  ).  Inside  each  pair  of  parentheses  is 
shown  another  name  for  a  number.  Ask,  “What 
is  the  number  that  2  +  2  names?”  “Does  1  + 
3  name  the  same  number?”  “Are  the  two  num¬ 
bers  equal?”  “Is  the  number  sentence  true  or 
false?” 

•  Write  other  number  sentences  and  have  pupils 
tell  why  they  are  true  or  false. 

Using  the  Text  Page 

•  Emphasize  that  the  written  work  at  the  top  of 
the  page  is  a  review  of  some  of  the  things  pupils 
have  been  studying.  Tell  the  class  that  this  written 
work  is  practice  for  a  test  that  they  soon  will  be 
taking. 

•  Pupils  who  have  difficulty  with  any  of  Ex.  1-8 
will  need  more  maintenance  work. 

•  The  more  capable  children  should  be  able  to 
proceed  independently  with  the  written  work  at 
the  bottom  of  the  page  according  to  the  directions 
given.  You  may  wish  to  vary  the  written  work  so 
that  some  pupils  write  only  “True”  or  “False”  for 
each  answer. 

For  the  slower  learners  it  probably  will  be  neces¬ 
sary  to  go  over  the  directions  orally  and  complete 
examples  2a  and  2b  on  the  chalkboard.  If  the 
written  assignment  seems  too  long  for  this  group 
have  them  work  columns  a  and  b  only. 

Individualizing  Instruction 

•  Permit  the  slower  learners  to  use  objects  or  draw 
dot  pictures  to  help  them  with  the  written  assign¬ 
ment,  if  necessary.  This  is  good  practice  in  com¬ 
paring  two  numbers  by  subtraction,  which  was 
recently  developed. 

•  The  more  capable  children  may  work  Extra 
Activities  Set  87. 
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Do  You  Remember? 


iwj 

Write  what  is  missing. 

7 

1.  In  the  example  9  -  n  =  2,  n  = 

40 

2.  The  first  even  number  after  39  is  _?_. 

90 

3.  For  “9  tens  and  0  ones,”  we  can  write  _?_. 

n 

4.  In  the  example  n  -  5  =  6,  n  = 

5.  Copy  and  use  =  or  ^ :  8  -  6  _?_  3 

6.  In  the  number  38  there  are  _?_  tens. 

60 

7.  The  big  hand  goes  around  the  clock  in  _?_  minutes. 

18 

8.  In  counting  by  3’s,  _?_  comes  next  after  15. 


*  Equal  or  Unequal? 

True  or  false  sentences  [Oj 

1.  (2  +63)  =  (1  +  5).  Is  this  true?  2  +  3  =  ?  and 
1  +  5  =  ?  Are  the  sums  equal  or  not  equal?  not  equal 


[W1 

Write  your  work  as  shown  below  for  Ex.  2a  and  3a. 

(3  +  7)  =  (6  +  4).  3  +  7  =  10  6  +  4  =  10  True. 

(8  —  6)  =  (5  +  3).  8-6=2  5  +  3  =  8  Not  true. 


3  True 

2.  (3  +  7)  =  (6  +  4) 

Not  True 

3.  (8  -  6)  =  (5  +  3) 

Not  True 

4.  (10  +  2)  =  (7  +  3) 


(8- 

(27 


T  rue 

5)  =  (10  -  7) 

T  rue 


(2  +  24) 


3)  =  (20  +  4)  (64  +  3) 

T  rue 

(4  +  7)  =  (19  -  8)  (25  +  4) 


Write  again  each  example  you  labeled  as  not  true.  This 
time  write  ^  in  the  sentence  to  make  it  true. 


Not  True 

■  (39  -  6) 

T  rue 

■  (6  +  61) 

Not  T rue 
:  (2  +  26) 


•  Extra  Activity.  Work  Set  87. 
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*  Watch  that  pupils  do  not  confuse  equal  and  not  equal  with  true  and  false.  It  may  be  hard 
for  them  to  realize  that  a  number  sentence  in  which  two  numbers  are  said  to  be  unequal 
may  be  a  true  sentence. 


*  Writing  12-Examples  for  Problems 

A.  and  S.  [O] 

1.  Bob  has  26  white  rabbits  and  12  black  rabbits.  How 

14  rabbits 

many  more  of  Bob’s  rabbits  are  white  than  are  black? a 
Tell  why  the  ^-example  is  26  -  12  =  n  or  «  =  26-12. 

The  numbers  for  the  total  and  one  part  are  given.  Subtract  to  find  the  number 
for  the  other  part. 

On  the  board  write  ^-examples  two  ways  for  Ex.  2-3. 


ts 


2.  One  day  John  helped  Bob  feed  his  rabbits.  (J)f  the 
38  rabbits,  Bob  fed  28.  How  many  rabbits  did  John  feed?A 

38— 28=n  n  =  38  — 28 

3.  Bob  fed  his  rabbits  in  35  minutes  and  cleaned  the 
cages  in  50  minutes.  How  long  was  that  in  all?  85  minutes 

35+50=n  n=35+50 

[W] 

On  your  paper  write  ^-examples  two  ways  for  Ex.  4-9. 

12  crayons 

4.  Ann  lost  6  of  her  18  crayons.  How  many  were  left? 

18— 6=n  n=  1 8—  6 

5.  Bob  is  9  years  old.  His  father  is  39  years  old.  How 
much  older  than  Bob  is  his  father?  30  years 

39—  9=  n  n=  39—  9 

6.  How  many  are  15  fish  and  20  fish  in  all?  35  fish 

15+20=  n  n=  15+20 

7.  Of  45  apples,  23  are  red.  How  many  of  the  apples 

are  not  red?  22  appies  45-23=n  n=45-23 


8.  Tom  has  read  all  but  10  of  the  40  pages  in  a  long 
story.  How  many  pages  has  he  read?  30  Pages 

40-10=n  n  =  40—  1 0 

9.  Ella  washed  12  plates,  4  bowls,  and  3  cups.  How 
many  dishes  did  Ella  wash?  19  dishes 

12  +  4+3=  n  n=  12+4+3 

78  (seventy-eight) 

'  Developmenta  I  ly,  pupils  now  write  equations  for  problems  under  the  teacher’s 
supervision  without  having  first  worked  the  problems. 
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Pupil’s  Objectives 

(a)  To  distinguish  between  the  need  for  addition 
and  the  need  for  subtraction  in  working  problems; 
(b)  to  translate  written  problems  into  number  sen¬ 
tences  with  n;  and  (c)  to  review  the  different 
situations  that  require  subtraction. 

New  Words 

Jed,  feed,  years 

Pre-Book  Lesson 

•  Use  objects  and  drawings  on  the  board  to 
demonstrate  and  illustrate  the  different  situations 
that  require  subtraction. 

•  Review  the  generalizations  about  the  relation¬ 
ships  between  a  total  and  its  parts: 

a.  If  the  numbers  for  two  parts  are  known,  we 
find  the  number  for  the  total  by  adding. 

b.  If  the  numbers  for  the  total  and  one  of  its 
parts  are  known,  we  find  the  number  for  the  other 
part  by  subtracting. 

•  On  the  chalkboard  write  about  a  classroom 
situation  similar  to  the  following: 

There  are  29  children  in  our  class.  Sixteen  of  them 
are  girls.  How  many  boys  are  in  our  class? 

Use  the  problem  as  a  basis  for  discussing  the 
information  given.  Then,  for  the  problem,  write 
an  appropriate  number  sentence  with  n.  Be  sure 


to  write  the  ^-example  in  both  of  these  ways: 
29  —  16  —  n  and  n  —  29  —  16. 

Using  the  Text  Page 

•  For  Ex.  1-3  have  pupils  tell  whether  the  num¬ 
bers  given  are  for  parts  or  for  a  total.  Is  the 
unknown  number  for  a  part  or  for  a  total? 

•  Be  sure  pupils  understand  the  directions  for 
Ex.  4-9  before  proceeding  with  the  written  work. 

•  Pupils  are  not  to  solve  the  problems  at  this 
time.  On  page  79,  the  pupils  are  directed  to 
return  to  page  78  and  solve  these  problems. 

Individualizing  Instruction 

•  Have  more  capable  children  write  A.  and  S. 
problems,  using  data  which  you  provide  (in  order 
to  have  the  pupils  avoid  using  numbers  requiring 
renaming  and  carrying  or  renaming  to  get  more 
ones).  Have  the  remainder  of  the  class  write 
^-examples  for  those  problems.  The  following  in¬ 
formation  may  be  used: 

a.  17  books,  32  books  A. 

b.  35  crayons,  20  crayons  S. 

c.  3  elephants,  4  lions,  12  monkeys  A. 

d.  18  boys,  12  girls  S. 

e.  24  cookies,  15  cookies  A. 

•  Have  all  pupils  tell  for  Ex.  4-9  why  they  wrote 
an  ^-example  for  A.  or  an  rc-example  for  subtrac¬ 
tion. 


NOTES 


Teacher’s  Page  78 


Teaching  Page  79 


Pupil’s  Objectives 

(a)  To  use  a  picture  of  a  number  line  to  help 
identify  the  numbers  for  the  pairs  of  parts  when 
the  number  for  a  set  is  12;  and  (b)  to  begin  learning 
the  A.  and  S.  facts  with  sum  12. 

Teacher’s  Preparation 

On  the  board  draw  a  picture  of  a  number  line 
with  points  for  0  through  15  labeled,  or  use  a 
Modern  Number  Line.*  Then  write  the  heading 
Parts  of  a  Set  of  72  at  the  side  of  the  board  so  that 
it  will  not  interfere  with  the  use  of  the  number-line 
picture. 

Perhaps  you  will  want  to  ditto  a  form  on  which 
each  child  will  write  the  tables  asked  for  in  Ex.  10, 
19,  and  20  on  the  pupil’s  page.  This  form  should 
show  the  three  headings  Table  of  Parts,  Table  of  A. 
Facts,  and  Table  of  S.  Facts.  Children  can  refer  to 
the  tables  they  make  to  assist  them  in  writing 
Ex.  11-18.  You  may  wish  to  make  at  the  same 
time  enough  of  these  sheets  to  serve  the  same 
purpose  later  when  similar  work  is  assigned  for  sets 
of  13,  14,  15,  16,  17,  and  18. 

Pre-Book  Lesson 

•  Use  the  number-line  picture  to  identify  the 
numbers  for  the  parts  of  a  set  when  the  number  for 
the  set  is  11.  Draw  arrows  on  the  chalkboard 
above  the  number-line  picture  as  illustrated  below 
to  show  adding  of  the  numbers  for  the  parts. 

^rizr!— TTTT3n  .  .» 

0  1  2  3  4  5  6  7  8  9  10  11  12  13 

•  Use  the  number-line  picture  on  the  chalkboard 
in  order  to  find  the  numbers  for  the  parts  of  a  set 
of  12  members.  Under  the  heading  on  the  board 
starting  with  3  and  9,  show  each  pair  of  numbers 
for  the  parts  when  the  number  for  the  set  is  12. 
Start  with  3  and  9.  Stop  at  9  and  3.  Acknowledge 
that  77  and  7,  and  10  and  2  are  pairs  of  numbers  for 

•  See  6,  page  xix. 


the  parts  of  a  set  of  12  but  that  we  are  showing 
only  numbers  that  can  be  shown  by  1 -place 
numerals. 

•  Use  the  number-line  picture  to  illustrate  add¬ 
ing  and  subtracting  when  the  sum  is  12  and  the 
addends  are  8  and  4.  Do  the  same  for  other 
addends  of  the  sum  12.  Ask  particularly  how  many 
facts  are  in  the  set  when  the  numbers  for  the  parts 
are  6  and  6.  Have  them  explain  their  answer. 

Using  the  Text  Page 

•  Use  the  number-line  picture  on  the  board,  as 
well  as  the  one  on  the  pupil’s  page,  for  the  oral 
work. 

•  The  written  work  for  Ex.  10,  19,  and  20 
should  be  shown  on  the  dittoed  forms,  if  you  have 
prepared  them  as  suggested.  Then,  making  use  of 
the  tables  they  have  written,  pupils  may  proceed 
easily  with  Ex.  11-18  and  Ex.  21-24.  Permit  any 
child  to  use  also  the  number-line  picture  or  repre¬ 
sentative  objects  to  help  him  with  this  work,  if 
needed. 

•  As  pupils  finish  the  written  work  required  on 
page  79,  they  are  directed  to  turn  back  to  page  78 
and  write  the  work  for  problems  1-9.  However, 
you  may  wish  to  save  this  assignment  for  another 
time. 

Individualizing  Instruction 

•  Remind  slower  learners  that,  in  the  arithmetic 
corner,  sets  of  number  strips  are  available  for  use 
at  any  time  they  are  free.  They  will  recall  that 
these  number  strips,  made  for  use  as  units  for 
measuring,  may  also  be  used  to  check  work  with 
number  facts  (see  Teaching  Pages  64-65). 

•  Have  more  capable  children  make  number-fact 
cards  for  all  A.  and  S.  facts  with  sum  12  like  those 
suggested  on  Teaching  Page  76.  All  pupils  should 
now  extend  their  numeral  cards  through  12. 

•  Using  the  number-fact  cards  which  the  more 
capable  children  have  made,  have  for  all  pupils  a 
Show  the  Answer  activity  (see  Teaching  Page  1)  in 
connection  with  A.  and  S.  facts  with  sum  12. 
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Facts  with  the  Sum  12 

Addends-sum  relationship  [O] 

On  the  board,  draw  a  number-line  picture  like  that  at 
the  right.  Find  which  numbers  for  two  parts  of  a  set  of 
12  are  shown  correctiy  in  Ex.  1-9  and  which  are  not. 

1.  12;  3  and  8  4.  12;  5  and  7  7.  12;  8  and  4 

2.  12;  4  and  7  5.  12;  8  and  7  8.  12;  6  and  4 

3.  12;  9  and  3  6.  12;  6  and  6  9.  12;  5  and  6 

Ex.  3,  4,  6,  and  7  are  correct. 


I 

•  CN 


*  o 

•  o 


[wj 

10.  Make  a  table  of  numbers  for  the  parts  when  the 
number  for  a  set  is  12.  Go  from  3  and  9  to  9  and  3. 

3  and  9;  4  and  8;  5  and  7;  6  and  6;  7  and  5;  8  and  4;  9  and  3 

Show  the  set  of  A.  and  S.  facts  about  12  and  parts, 

11.  4  and  8.  12.  9  and  3.  13.  6  and  6.  14.  7  and  5. 

See  bottom  margin  for  help. 

For  each  of  Ex.  15-18,  show  a  S.  fact.  Then  show 
the  other  facts  in  that  same  set  of  A.  and  S.  facts. 

15.  12-5  16.  12-6  17.  12-8  18.  12-9 

See  bottom  margin  for  help. 

19.  Make  the  table  A.  Facts  with  Sum  12. 

See  bottom  margin  for  table. 

20.  Make  the  table  S.  Facts  with  Sum  12. 


•  00 


*  N 


•  vO 


*  if) 


See  bottom  margin  for  table. 

Copy  and  finish  each  example,  showing  in  place  of  n 
the  unknown  sum  or  addend  it  stands  for. 


a 

6 

b 

9 

c 

n 

d 

12 

•  CNi 

21. 

12  —  n  =  6 

4 

3  +  n  =  12 

2 

n  —  5  =  6 

5 

4  +  8  = 

4 

n 

22. 

12  -  n  =  8 
u 

11-9  =  n 

12 

12  —  7  =  n 

8 

w  +  7  = 

11 

12 

•  r— 

23. 

4  +  7  =  n 

7 

n  =  5  +  7 

12 

12  —  4  =  n 

9 

9  +  3  = 
n 

n 

24. 

5  +  n  =  12 

6  +  6  =  n 

«  +  3  =  12 

n  —  6  = 

5 

•  o 

Now  go  back  to  page  78  and  work  problems  1-9. 


3+  9=  12 

7+5=  12 

20.  12- 

3  =  9 

12-7  =  5 

4  +  8=  12 

8  +  4=  12 

12- 

4=8 

12-8  =  4 

5+7=12 
6+  6=  12 

9+  3  =  12 

12- 

12- 

5  =  7 

6  =  6 

12-9  =  3 

(seventy-nine) 
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*  This  exercise  may  well  be  used  as  a  test  on  mixed  A.  and  S.  facts  having  sums  as  great  as  12. 


*  Finding  Unknown  Sums  and  Addends 

A.  and  S.  facts,  sums  as  great  as  12  [W] 


Write  answers  on  folded  paper. 


a 

b 

c 

d 

e 

f 

s 

h 

i 

• 

J 

k 

1.  11 

12 

2 

7 

11 

6 

7 

12 

m 

M 

100 

-8 

-4 

+  8 

+  5 

-2 

+  6 

4-4 

-9 

-M 

4-7<f 

-40 

3 

8 

10 

12 

9 

12 

n 

3 

74 

104 

64 

2.  4 

3 

6 

12 

2 

8 

11 

10 

12^ 

40 

100 

4-7 

+  9 

+  4 

-8 

+  9 

+  3 

-4 

-7 

-  50 

+6e 

-50 

n 

12 

10 

4 

n 

n 

7 

3 

74 

IO4 

54 

3.  8 

6 

11 

4 

10 

11 

9 

11 

5t 

80 

+  4 

+  5 

-7 

4-8 

-6 

-5 

+  3 

-3 

+  3tf 

-0 

-80 

12 

n 

4 

12 

4 

6 

12 

8 

104 

54 

0 

4.  12 

11 

12 

5 

9 

11 

3 

12 

5t 

5* 

100 

-7 

-9 

-3 

+  6 

+  2 

-6 

4-8 

-6 

+  7 1 

-5c 

-20 

5 

2 

9 

n 

n 

5 

n 

6 

124 

0 

84 

Do 

You  Like  to  Try  New  Things? 

Enrichment  [W] 

For  each  of  Ex.  1-17,  find  the  number  for  n. 

Then 

write  the  example.  For  Ex. 

1  write, 

#\ 

OO 

-  38)  = 

40.” 

For  Ex.  10  write, 

“(67  - 

-  4)  = 

=  (60  +  3).” 

1.  (78  - 

^  CO 

II 

=  40 

a  f  42 

4.  ( n 

+  45) 

=  87 

7. 

(« °+  38) 

=  58 

2.  (3  +  n)  = 

48 

5.  (29  +  n ) 

=  69 

8.  (6  +6n)  = 

=  69 

3.  («  +  22)  = 

=  39 

6.  (n 

-  30) 

=  57 

9. 

(«7-  37) 

=  0 

10.  (67  -  n)  =  (60  +  3) 

11.  (hs+  43)  =  (70  +  8) 

12.  (88  -  n)  =  (70  +  10) 

13.  (n  +  53)  =  (46  +  13) 

80  (eighty) 


14.  (8  +  «)  =  (52  +  6) 

15.  (77  -  n)  =  (23  +  23) 

16.  (18  +  n)  =  (45  +  33) 

17.  (n50-  40)  =  (23  -  13) 
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Pupil’s  Objective 

To  have  written  practice  with  A.  and  S.  facts. 

Pre-Book  Lesson 

•  Review  the  addends-sum  relationship.  Write 
on  the  board 

11  sum  3  addend 

—  8  addend  +  8  addend 

addend  sum 

Ask,  “When  we  know  the  sum  and  one  addend, 
how  do  we  find  the  other  addend?”  “When  we 
know  two  addends,  how  do  we  find  the  sum?” 

•  Use  other  examples  and  corresponding  ques¬ 
tions  to  review  knowledge  of  sums  and  addends. 

Using  the  Text  Page 

•  Review  the  folded-paper  technique  before 
assigning  the  written  work  at  the  top  of  the  page. 


•  Remind  pupils  to  watch  the  signs  of  opera¬ 
tion  to  see  whether  they  are  to  find  a  sum  or  an 
addend. 

Individualizing  Instruction 

•  Slower  learners  may  work  with  a  partner  and 
use  number-fact  cards  (see  Teaching  Page  79)  to 
learn  A.  and  S.  facts  which  they  had  wrong  in 
rows  1-4. 

•  The  enrichment  material  at  the  bottom  of 
page  80  is  designed  for  the  more  capable  children.  It 
is  material  that  can  be  used  at  any  time.  While 
the  slower  learners  are  studying  number  facts,  the 
more  capable  children  may  well  do  this  work  in  finding 
the  number  n  stands  for  and  rewriting  each  equa¬ 
tion.  Emphasize  that  n  stands  for  a  number,  but 
there  is  only  one  number  for  n  that  will  make  each 
sentence  true.  It  may  be  necessary  to  go  over  one 
or  two  examples  orally  before  pupils  proceed  inde¬ 
pendently  with  written  work. 


NOTES 
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Pupil’s  Objectives 

(a)  To  learn  to  organize  mathematical  informa¬ 
tion  in  the  form  of  a  chart;  (b)  to  learn  to  read 
and  interpret  a  chart;  and  (c)  to  learn  to  solve 
problems  based  on  information  given  in  a  chart. 

New  Words 

beach ,  crabs ,  snails 

Background 

Pairing  information  about  two  known  variables 
is  a  beginning  of  the  relation  concept  in  mathematics. 
The  relation  concept,  and  its  more  narrow  appli¬ 
cation,  the  function  concept ,  are  important  ideas  that 
permeate  most  of  mathematics. 

At  this  point,  it  is  sufficient  for  pupils  to  see  that 
each  value  of  the  second  variable  is  related  to  a 
value  of  the  first  variable  (the  relation  concept). 
They  should  not  be  expected  to  understand  the 
relation  involving  one  and  only  one  value  of  the 
second  variable  for  each  value  of  the  first  variable 
(the  function  concept). 

Children  encounter  pairing  experiences  very 
early  in  the  form  of  pairing  spoken  words  with 
objects.  The  child  may  have  a  wide  range  of  pairing 
experiences  over  a  long  period  of  time  without 
being  conscious  of  the  pairing  idea.  In  this  lesson 
a  chart  is  produced  as  a  result  of  pairing  objects  col¬ 
lected  at  the  seashore  with  the  days  of  the  week. 

Many  possibilities  of  pairing  values  of  two  vari¬ 
ables  can  be  found,  such  as  pupils  and  weights, 
time  and  temperature,  pupils  and  test  scores,  and 
number  of  tosses  and  bean  bag  scores.  Teachers 
should  utilize  every  opportunity  to  provide  a  back¬ 
ground  upon  which  the  child  can  develop  a  correct 
understanding  of  the  relation  concept.  The  mathe¬ 
matical  usage  of  the  term  is  very  close  to  its  usage 
in  daily  conversation.  We  say  that  the  time  it 
takes  to  drive  a  known  distance  is  related  to  the 
speed  at  which  we  travel,  or  the  amount  of  money 
earned  is  related  to  the  time  spent  on  the  job. 

Pairings  are  often  recorded  and  presented  in 
graphs  or  tables  or  charts,  and  these  recordings 
should  be  explored  by  pupils  to  gain  a  variety  of 
experiences  with  different  kinds  of  pairings. 


Teacher’s  Preparation 

Write  the  names  of  the  months  of  the  year  in  a 
column  on  the  chalkboard  with  space  at  the  right 
to  record  the  number  of  children  having  birthdays 
each  month.  Above  and  slightly  to  the  right  of  the 
column  of  months,  write  the  heading  “Number  of 
Children.” 

Pre-Book  Lesson 

•  Ask  the  children  with  birthdays  in  January  to 
raise  their  hands  (or  stand  up).  Ask  a  child  to 
count  them.  Have  another  child  record  the  num¬ 
ber  in  the  appropriate  place  on  the  chalkboard. 
Perhaps  you  will  want  them  to  use  tally  marks 
first,  and  then  write  the  numeral. 

•  Do  the  same  for  each  month  of  the  year. 
This  would  be  a  good  opportunity  to  use  the 
language  of  “sets.”  “Will  the  set  of  all  children 
with  birthdays  in  June  stand?”  “How  many  chil¬ 
dren  are  in  the  set  with  birthdays  in  August?” 

It  is  possible  that  you  will  have  an  empty  set  (no 
pupils  with  a  birthday  in  one  month).  Discuss  the 
empty  set.  What  numeral  do  we  use  to  show  that 
there  are  no  members  in  a  set? 

•  Discuss  the  Table  on  the  board.  It  is  a  record 
of  matching  two  kinds  of  information.  Have  the 
children  tell  about  the  information.  Point  out  that 
the  table  could  be  extended  to  record  the  same 
information  by  rooms  in  the  school.  Then  there 
would  be  a  different  column  for  each  room. 

Using  the  Text  Page 

Read  each  problem  orally  with  slower  learners 
before  assigning  them  as  written  work. 

Individualizing  Instruction 

•  As  a  part  of  the  science  program  have  all 
pupils  observe  and  record  in  a  chart  the  following 
relationships: 

a.  Temperature  at  each  hour  of  the  day — in  the 
room,  outside  in  the  sun  and  in  the  shade 

b.  Heights  of  different  types  of  flowers  each  day 
(week)  from  time  planted  to  full  growth 

•  More  capable  children  may  do  Extra  Activities 
Set  88. 
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*  Being  able  to  locate  information  in  a  table  is  an  important  facet  of  problem-solving. 


*  Using  a  Table 

ProWe m- jo/ ving  [Oj 

Chuck  made  a  table  to  show  how  many  shells  and 
other  things  he  found  each  day  he  was  at  the  beach. 


From  the  table  below,  read  the  answers  for  Ex.  1-4. 

1.  Chuck  found  5  sea  shells  on  Wednesday 

Thursday 

2.  On  _?_  he  found  the  greatest  number  of  starfish. 

3.  On  which  2  days  did  he  find  three  shells?  v 

Monday;  Friday 

4.  On  which  day  at  the  beach  did  Chuck  find 

Friday  Wednesday  Wednesday 

a.  the  fewest  crabs?  b.  0  starfish?  c.  9  snails? 


Write  your  work  for  each  of  Ex.  5-9. 


(w] 


5.  How  many  snails  and  crabs  together  did  Chuck  find 
a.  on  Tuesday?  9  b.  on  Wednesday?  12  c.  on  Friday?  14 

Monday 

6.  Chuck  found  the  most  crabs  on  _?_. 

Thursday 

7.  He  found  the  fewest  snails  on  _?_. 


8.  On  Thursday  and  Friday  together  he  found 
crabs. 


12 


9.  On  the  first  3  days  Chuck  found  _?_  shells. 


#  Extra  Activity.  Work  Set  88. 


~w 

Shells 

Sna/IS 

Crabs 

Starfish 

Monday 

3 

Q 

O 

O 

O 

TuesdaV 

.  1 

<0 

3 

Wednesday 

5  I 

vJ 

0 

Thursday 

I  j 

/ 

Friday^ 

3  1  12 

! 

A.  or  S.? 

Writing  n -examplnt  [W] 

For  problems  1-10,  write  only  the  answers. 

1.  One  flagpole  is  about  68  feet  tall.  Another 
flagpole  is  about  42  feet  tall.  How  much  taller 
is  the  first  flagpole  than  the  second?  26  feet 

68  —  42=  n 

2.  Ann  will  use  75  beads  to  make  a  necklace. 
She  has  50  beads.  How  many  more  beads  does  she  need 
for  the  necklace?  25  beads 

75—  50=  n 

3.  Twenty  red  beads,  4  black  beads,  and  5  white  beads 
make  how  many  beads  in  all?  29  beads 

20  +  4  +  5=  n 


4.  After  buying  a  fire  truck  for  290,  Bob  had  200  left. 
How  much  money  did  he  have  at  first?  49* 

29^+  204=  n<f 

5.  Nell’s  mother  had  36  stamps.  She  used  12  stamps 
on  letters.  How  many  stamps  did  she  have  left?  24  stamps 

10<£  36—  12=  n 

6.  Ann  spent  _?_  for  stamps  costing  2$,  30,  and  5$. 

2^+  3$+  5^  =  n<£ 

7.  Jane  has  used  all  but  25  of  her  85  pieces  of  paper. 
How  many  pieces  has  she  used?  60  pieces 

85— 25=n 


8.  A  55^  baseball  costs  how  much  less  than  a  baseball 
selling  for  890  ?  34* 

89<£  —  55$  =  n<£ 

9.  On  the  walls  of  the  third-grade  room  are  2  pictures, 

4  pictures,  0  pictures,  and  5  pictures.  How  many 
pictures  are  on  the  walls  of  the  third-grade  room?  n  pictures 

°2  +  4+  0+  5=  n 

10.  For  Halloween,  Ann’s  mother  bought  35  lollipops. 
The  next  morning  only  12  were  left.  How  many  were 
gone?  23 

35—  12=  n 

*  Now  write  an  w-example  for  each  of  problems  1-10. 


82  (eighty-two) 

*  Another  step!  Pupils,  after  working  the  problems,  now  write  number  sentences  for 
the  problems  on  their  own  rather  than  at  the  board. 
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Pupil’s  Objectives 

(a)  To  use  some  of  the  recently-learned  A.  and 
S.  skills  and  ideas  in  the  solving  of  written  problems; 
and  (b)  to  translate  written  problems  into  number 
sentences  using  n. 

New  Words 

grade,  necklace, 

Background 

Applying  mathematical  skills  in  as  many  differ¬ 
ent  ways  as  possible  is  essential  to  learning.  Solving 
problems  is  one  important  application  of  mathe¬ 
matical  ideas  and  skills. 

There  is  but  one  operation  we  call  subtraction. 
But,  there  are  many  applications  of  the  subtraction 
operation  in  problem  settings.  One  important  ob¬ 
jective  of  the  problem-solving  program  is  to  give 
opportunities  for  differentiating  between  operations 
and  the  uses  of  any  one  operation.  Thus  far,  we 
have  identified  five  different  uses  for  the  subtraction 
operation. 

Pre-Book  Lesson 

•  Quickly  review  the  relation  between  joining 
sets  and  the  addition  idea — that  instead  of  joining 
two  known  parts  to  find  the  total  set,  we  may  add 
the  numbers  for  the  parts  to  find  the  number  for  the 
total  set. 


•  Review  briefly  the  five  situations  involving 
subtraction — situations  which  require  finding 

a.  how  many  left  b.  how  many  gone 

c.  how  many  more  needed 

d.  the  other  part  when  both  parts  are  present, 
but  only  total  and  one  part  known 

e.  the  difference  in  numbers  for  two  sets 

•  State  a  problem  within  the  pupil’s  mathe¬ 
matical  ability.  Ask  several  children  to  write  on 
the  chalkboard  an  ^-example  for  the  problem. 
Remind  pupils  that  an  n-example  may  be  written 
in  at  least  two  different  ways  with  n  either  first  or 
last  in  the  sentence. 

Using  the  Text  Page 

•  Read  the  direction  line  at  the  top  of  the  page. 
Emphasize  that  pupils  should  try  to  think  the  work 
for  each  problem  and  then  write  only  the  answer 
on  paper. 

•  After  pupils  have  written  the  answers  for  the 
problems,  have  them  write  an  ?z-example  for  each 
problem.  Accept  as  correct  the  ^-example  with  n 
written  either  first  or  last. 

Individualizing  Instruction 

The  slower  learners  may  need  more  practice  in 
matching  number-fact  cards  with  answers.  For 
this,  group  children  in  pairs  to  work  together  or 
you  may  wish  to  work  with  a  particular  child  in  a 
Show  the  Answer  activity. 


NOTES 
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Pupil’s  Objectives 

(a)  To  identify  and  start  learning  the  numbers 
for  the  parts  of  a  set  when  the  number  for  a  set  is 
13,  and  the  A.  and  S.  facts  for  this  set  and  its 
parts;  (b)  to  use  knowledge  already  acquired  as  a 
basis  for  learning  something  new;  and  (c)  to  extend 
practice  in  addition  of  4  addends. 

Background 

In  this  lesson  you  will  help  pupils  discover  num¬ 
ber  facts  and  explore  relationships.  Do  not  expect 
mastery  at  this  time.  Using  a  number  line,  making 
a  ten,  showing  sets  of  A.  and  S.  facts,  working  with 
known  parts  of  a  set  of  12,  and  using  a  table  of 
facts — all  assist  pupils  in  exploration  to  discover 
the  parts  of  a  set  of  13  and  the  A.  and  S.  facts  for 
this  set  and  its  parts. 

Pre-Book  Lesson 

•  Using  easily-grouped  objects  (blocks,  discs, 
flannel-board  designs),  have  children  show  how  to 
regroup  sets  of  8  and  5  to  make  sets  of  1  ten  and 
3  ones.  Be  sure  to  emphasize  the  “renaming”  of 
the  5  in  order  to  use  association  to  make  a  ten. 

The  material  for  Teaching  Page  75  should  be 
reviewed  as  you  now  develop  understanding  of 
facts  having  the  sum  13. 

•  On  the  chalkboard,  write  8  +  4  —  n.  Build 
an  understanding  of  the  relationship  between  8  +  4 
and  8  +  5  somewhat  as  follows: 

Is  8  +  5  greater  than  or  less  than  8  +  4? 

How  much  greater? 

What  is  the  sum  of  8  +  4? 

Then,  what  is  the  sum  of  8  +  5? 

•  Have  selected  children  tell  the  set  of  A.  and 
S.  facts  for  13  =  9  and  4.  Repeat  with  other 
parts  of  a  set  of  13. 


Using  the  Text  Page 

•  You  may  wish  to  duplicate  a  form  for  the 
pupils  to  use  for  Ex.  5  and  also  for  Ex.  15.  (You 
may  have  extra  forms  left  after  making  some,  as 
suggested  on  Teaching  Page  79.)  Permit  the  chil¬ 
dren  to  use  the  table  of  the  parts  of  a  set  of  13  to 
help  them  in  working  Ex.  9-14. 

•  The  more  capable  children  should  be  able  to 
proceed  independently  with  Ex.  16-21.  Assist  the 
slower  learners  orally  with  one  example  before  per¬ 
mitting  them  to  go  to  Ex.  16-21. 

•  The  oral  work  may  be  done  with  small  groups 
or  with  the  entire  class.  First,  give  the  children  a 
short  time  to  study  the  examples  in  a  row  or  a 
column.  Then,  ask  a  child  to  say  just  the  answers 
to  the  examples  in  that  row  or  column.  The  other 
pupils  should  check  his  answers  mentally. 

With  the  more  capable  children  stress  both  speed 
and  accuracy.  Speed  should  never  be  emphasized 
to  the  detriment  of  understanding  or  accuracy. 
However,  as  children  achieve  higher  levels  of  mas¬ 
tery,  encouraging  speed  is  a  desirable  objective. 

Individualizing  Instruction 

•  Use  as  Student  Helpers  more  capable  children 
who  have  mastered  the  work  at  the  bottom  of  the 
page.  Arrange  the  class  in  groups  of  two  or  three 
with  the  Student  Helpers.  The  Helpers  will  listen 
while  others  say  the  answers. 

•  Have  slower  learners  draw  pictures  to  show 
making  a  10  in  order  to  find  the  sums  of  these 
examples:  7  +  5,  6  +  6,  4  +  9,  5  +  8,  7  +  6. 

•  Ask  the  more  capable  children  to  draw  number¬ 
line  pictures  to  illustrate  the  adding  in  Ex.  16-21. 

•  More  capable  children  may  make  number-fact 
cards  (see  Teaching  Page  76)  for  all  A.  and  S. 
facts  with  sum  13.  All  pupils  should  extend  their 
numeral  cards  now  through  13. 
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Facts  with  the  Sum  13 

Addends-sum  relationship  [W] 

Copy  and  finish  Ex.  1-3,  writing  the  numeral  for  n. 

1.  12  =  3  and  9,  2.  12  =  4  and  8,  3.  12  =  5  and  7, 

4  5  6 

so  13  =  n  and  9.  so  13  =  n  and  8.  so  13  =  n  and  7. 

4.  Use  a  number-fine  picture  to  check  Ex.  1-3. 

5.  Make  a  table  of  numbers  for  the  parts  when  the 
number  for  a  set  is  13.  Go  from  4  and  9  to  9  and  4. 

4  and  9;  5  and  8;  6  and  7;  7  and  6;  8  and  5;  9  and  4 

Show  the  set  of  A.  and  S.  facts  about 

6.  13;  5  and  8.  7.  13;  7  and  6.  8.  13;  9  and  4. 

See  bottom  margin  for  help. 

Copy  and  finish  Ex.  9-14.  For  each  example,  show 
the  other  facts  in  that  same  set  of  A.  and  S.  facts.  see  bottom 

margin  for  help. 

9.  13  10.  4  11.  13  12.  6  13.  13  14.  8 

—  7  +9  — 8  +7  — 9  +5 

6  U  5~  13  4~  13 

15.  Make  the  table  A.  Facts  with  Sum  13  and  the  table 

S.  Facts  with  Sum  13.  See  bottom  margin  for  tables. 

Copy  the  numerals  in  columns,  and  add. 

16.  40,  2,  3,  4  49  18.  2,  4,  3,  4  is  20.  3<t,  4*,  0,  5*  12* 

17.  21,  0,  6,  2  29  19.  0,  4,  4,  5  13  21.  20tf,  3tf,  3tf,  3*  29* 

[01 

Say  the  answers  by  columns,  then  by  rows. 


a 

b 

c 

d 

e 

f 

22.  5  +  8  13 

7  +  5  12 

13  -  4  9 

12  -  5  7 

8  +  3  11 

13-76 

23.  12-48 

to 

OO 

1 

CO 

11-56 

8  +  4  12 

2  +  9  n 

9  +  4  13 

24.  13-58 

9  +  3  12 

6  +  7  13 

11  -  8  3 

12  -  9  3 

6  +  5n 

4+9=13  7+6=13 

5  +  8=13  8  +  5  =  13 

6+7=13  9  +  4=13 

13-4  =  9 
13-5  =  8 
13-6  =  7 

13-7  =  6 

13-8=5 

13-9  =  4 

(eighty-three) 
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Finding  Unknown  Sums  and  Addends 

A.  and  S.  facts,  sums  as  grtat  as  13  [W] 


Write  answers  on  folded  paper. 


a 

b 

c  d 

e 

f 

g  ll 

1  i 

• 

J 

k 

1. 

13 

11 

6  12 

12 

4 

7 

4  110 

130 

100 

-4 

00 

1 

r- 

+ 

On 

1 

-9 

+  7 

+  5  +9  -7tf 

-50 

-80 

2. 

9 

5 

2 

8 

13  4 

13  11 

3 

3 

ii 

12 

12 

4 

13  4$ 

2  110 

8C 

80 

2C 

100 

+  6 

+4  - 

-6  -3 

+  9 

-5 

+  6  +9  -50 

+  5c 

-70 

3. 

u 

12 

12 

13 

7  8 

3  6 

12 

11 

7 

7 

10 

13 

11  6<f 

6  100 

13C 

120 

3C 

50 

-7 

-8  +8  +6 

-6 

+  6 

-9  +5  -60 

—  30 

+  8C 

4. 

5 

3 

11  12 

12  10 

5 

4 

13 

13 

4 

9 

11  4c 

5  110 

9c 

90 

13c 

120 

-8 

+  7  - 

-6  -4 

+  8 

-7 

+4  +7  -40 

+  3C 

-40 

3 

10 

6  6 

12 

6 

13 

12  7c 

12c 

8C 

To  Keep  in  Practice 

A. 

and  5.  [W] 

For  rows 

1  and  2  write  the  answers  on  folded  paper. 

a 

b 

c 

d 

e 

f 

g 

h 

• 

1 

1. 

78 

97 

13 

90 

7 

24 

680 

290 

150 

-68 

-50 

+  6  - 

60 

+  80 

+  35 

-450 

-70 

+  820 

2. 

10 

6* 

47 

2e 

19 

30 

30 

61 

87 

20 

59 

60 

23* 

30 

0* 

97* 

400 

2# 

2<z 

1 

3 

40 

10 

0 

40 

50 

H 

4e 

4 

3 

20 

20 

20 

10 

10 

12* 

2<z 

4 

0 

30 

30 

60 

70 

20 

10*  39  67  11*  12*  11*  12*  48* 

For  rows  3-4  copy  in  columns,  and  work  the  examples. 

a 

b 

c 

d 

e 

3. 

0,3, 

4,  5  12 

11,5,  0, 

3  19 

2,  1,5 

»>  1  9 

68  —  4  64 

580 

-  3(?C 

4. 

50,  2 

,5,  1 58 

3,  3,  3,  2 

>  12 

33,  1, 

2,  1  37 

5  +  33  38 

370 

1 

-  240 

♦  Extra  Examples.  Work  Set  39. 
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Pupil’s  Objectives 

(a)  To  have  written  practice  on  A.  and  S.  facts, 
sums  through  13,  and  also  on  other  recently-taught 
addition  and  subtraction  skills;  and  (b)  to  identify 
sources  of  error  in  order  to  prepare  for  the  chapter 
testing  program  in  the  near  future. 

Pre-Book  Lesson 

Review  quickly  the  addends-sum  relationship. 
Write  on  the  chalkboard  examples  similar  to  those 
below.  See  if  pupils  can  answer  questions  about 
how  we  find  the  unknown  addend  and  how  we 
find  the  sum — that  is,  what  is  given  and  what  must 
we  do  with  it. 

13  sum  8  addend 

—  5  addend  +  5  addend 

addend  sum 

Using  the  Text  Page 

•  Review  the  use  of  folded-paper  technique  for 
writing  answers.  Tell  the  children  that  when  they 


correctly  complete  the  work  at  the  top  of  the  page, 
they  will  be  showing  A.  and  S.  facts.  Caution 
them  to  be  sure  to  watch  the  operation  sign  care¬ 
fully.  Encourage  them  to  work  quickly,  but  not 
at  the  expense  of  accuracy. 

•  You  may  wish  to  use  the  written  practice  at 
the  bottom  of  the  page  for  two  assignments.  Or 
you  may  decide  that  only  those  pupils  who  have 
difficulty  with  the  examples  in  columns  a-d  in 
rows  1  and  2  need  to  do  those  examples  in  columns 
e-i;  and  similarly  for  Ex.  a-c  in  rows  3  and  4. 

Individualizing  Instruction 

•  Examine  all  written  work  for  this  page  for 
evidences  of  (a)  weakness  in  knowledge  of  facts 
with  sums  through  13;  (b)  weakness  in  computa¬ 
tion;  and  (c)  confusion  when  using  combined  addi¬ 
tion  and  subtraction  practice. 

•  All  pupils  could  write  rc-examples  for  problems 
1-10  on  page  82.  You  may  wish  to  assign  this 
kind  of  work  to  part  of  the  class  only. 

•  Assign  Extra  Examples  Set  39,  as  necessary. 


NOTES 


Teacher’s  Page  84 


Teaching  Page  85 


Pupil’s  Objective 

To  review  making  a  10  as  a  way  of  helping  to 
think  answers  for  A.  and  S.  facts  with  sums  greater 
than  10. 

Background 

The  Mathematics  We  Need  program  has  stressed 
the  importance  of  offering  pupils  a  variety  of  ways 
to  arrive  at  complete  mastery  of  a  concept.  Learn¬ 
ing  the  basic  A.  and  S.  facts  has  been  enhanced 
through  the  use  of  sets  of  objects  in  order  to  see  the 
fact,  showing  sets  of  related  facts,  using  known  facts 
in  order  to  find  unknown  facts,  and  making  a  10  in 
order  to  think  answers  to  facts  with  sums  greater 
than  10.  Many  teachers  have  never  used  this  latter 
procedure;  consequently,  they  do  not  understand 
it  and  find  it  confusing.  The  idea  of  compensation, 
discussed  on  Teaching  Page  36,  is  fundamental  to  it. 

When  we  add,  compensation  allows  us  to  add  a 
number  to  one  of  the  addends  and  subtract  the 
same  number  from  the  other  addend  without  affect¬ 
ing  the  sum.  Compensation  is  accomplished,  in 
this  instance,  by  renaming  the  lesser  of  the  two 
addends  in  such  a  way  as  to  be  able  to  “make  10” 
out  of  the  other  addend.  This  procedure  was  again 
used  on  page  75  of  the  pupil’s  book. 

In  making  the  greater  addend  10  by  using  com¬ 
pensation,  we  are  really  making  use  of  the  Identity 
Property  for  Addition.  In  thinking,  “9  +  6  = 
(9  +  1)  +  5,”  we  have  added  1  to  one  addend 
(9  +  1)  and  subtracted  1  from  the  other  addend 
(6  —  1).  As  the  renaming  9  +  6  +  1  —  1  shows, 
we  have  really  added  0,  the  Identity  for  Addition, 
because  1  —  1  =0. 

When  subtracting,  however,  compensation  makes 
it  possible  to  subtract  an  equal  amount  from  both 
the  sum  and  the  known  addend  without  affecting 
the  difference  between  those  two  numbers.  For 
example,  for  15  —  8,  15  is  renamed  (10  +  5).  8 
is  subtracted  from  the  10,  and  8  is  subtracted  from 
the  known  addend.  (10  —  8  +  5)  —  (8  —  8)  = 
(2  +  5)  -  0  =  7-  0  =  7.  Thus,  15-8=7. 

The  subtraction  may  be  done  without  renaming. 
By  using  compensation,  the  number  which  will 
change  the  sum  to  10  is  subtracted  from  both  the 


sum  and  the  known  addend.  [(1 5  —  5)  —  (8  —  5)] 
=  [10  -  3]  =  7 

Pre-Book  Lesson 

•  Review  making  a  10  as  a  way  of  helping  to 
think  the  answer  for  an  addition  fact.  Make  a  dot 
picture  on  the  chalkboard  to  show  8  and  6.  Then 
show  a  set  of  10  by  drawing  a  ring  around  the  8 
dots  and  2  more  dots  from  the  6.  In  effect,  2  dots 
are  taken  from  the  6  dots  and  put  with  the  8  dots. 
The  total  is  not  changed,  but  one  part  is  decreased 
and  the  other  increased  in  order  to  make  a  10  and 
some  ones.  Show  this  with  numerals:  8  +  6  =  8 
+  (2  +  4)  =  (8  +  2)  +  4. 

•  On  the  chalkboard,  write  the  sentence  15  —  8 
=  n.  Show  15  objects  on  the  flannel  board.  Point 
out  that,  in  subtracting  from  a  teen  number,  the 
greater  number  (sum)  is  renamed.  Rearrange  the 
15  objects  on  the  flannel  board  as  10  and  5  more. 
Then,  remove  8  objects  from  the  group  of  10.  The 
flannel  board  will  show  2  objects  and  5  objects,  or 
7  objects.  From  this  demonstration,  pupils  will  see 
that  the  answer  to  15  —  8  is  7. 


Using  the  Text  Page 

Though  this  page  was  planned  for  written  work, 
you  may  wish  to  use  part  of  the  material  for  oral 
work  to  be  done  at  the  chalkboard. 


Individualizing  Instruction 

•  Perhaps  you  will  want  to  have  the  more  capable 
children  write  the  addition  and  subtraction  examples 
in  the  following  ways: 


Addition 
n  =  8  +  5 
n  =  8  +  (2  +  3) 
n  =  (8  +  2)  +  3 
n  =  10  +  3 
n  =  13 


Subtraction 
n  =  16  —  7 
n  =  (6  +  10)  -  7 
n  =  6  +  (10  -  7) 
n  =  6  +  3 
n  =  9 


•  The  slower  learners  will  probably  need  careful 
supervision  while  they  complete  the  written  work. 
Walk  among  the  children  to  check  on  their  written 
work.  Ask  questions  of  individuals  to  determine 
their  understanding. 

•  Assign  Extra  Examples  Set  40  as  it  is  needed 
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Using  10  in  A.  and  S. 

Use  of  Associative  Proparty  [W] 

You  know  how  to  use  10  as  a  helper  for  some  A.  facts. 
On  this  page,  you  will  find  how  to  use  10  as  a  helper  for 
some  S.  facts,  as  well  as  using  10  for  some  A.  facts. 

Addition.  First  make  the  greater  addend  10. 

9  +  6  =  n  (9  +  1)  +  5  =  15,  so  9  +  6  =  15 
7  +  8  —  n  5  + (2  +  8)=  15,  so  7  +  8=  15 

Copy  Ex.  1-15.  Find  each  sum  by  first  making  the 
greater  addend  10. 


(8+ 2) +  3 

(7+ 3) +  2 

(8+2) +4 

3+ (2+ 8) 

(9+  1)  +4 

1. 

8  +  5  13 

4. 

7  +  5  12 

7. 

8  +  6 

14 

H— 1 

O 

• 

5  +  8 

13 

13. 

9  +  5 

14 

(9+  1)  +  3 

(7+ 3) +  3 

(9+  1)  +  6 

(9+1) +2 

1+  (2+8) 

2. 

9  +  4  i3 

5. 

7  +  6  13 

8. 

9+7 

16 

11. 

9  +  3 

12 

14. 

3  +  8 

11 

4+  (2+  8) 

2+  (2+  8) 

3+ (3+ 7) 

(7+3)  +  4 

4+  (1  +  9) 

3. 

6  +  8  i4 

6. 

4  +  8  i2 

9. 

6  +  7 

13 

12. 

7  +  7 

14 

15. 

5  +  9 

14 

Subtraction.  First  subtract  from  10.  For  15  -  8  =  «, 
think  of  15  as  10  and  5.  Make  marks:  II  II  II  II  II  and  II  II  I. 
For  10-8,  cover  8  of  the  10  marks.  Are  2  and  5,  or  7, 
marks  left?  For  15  -  8  =  n,  we  can  write, 

(10  -  8)  +  5  =  7,  so  15  -  8  =  7. 


Copy  Ex.  16-35.  Find  each  answer  by  first  subtracting 
from  10.  Write  your  work  for  Ex.  16  like  this: 

13-9  =  n  (10  -  9)  +  3  =  4,  so  13  -  9  =  4. 

(10—  9)  +  3  (10—6)  +5  (10—7)  +5  (10-9)  +  l 

16.  13  -  9  4  20.  15  -  6  9  24.  15  -  7  s  28.  11-92 

(10—5)  +4  (10—  6)  +4  (10—  8)  +  3  (10-7)  +  2 

17.  14  -  5  9  21.  14  -  6  s  25.  13  -  8  s  29.  12  -  7  s 

(10—  6)  +  3  (10—7)  +  1  (10—  9)  +  5  (10— 7)  +  4 

18.  13  -  6  7  22.  11  -  7  4  26.  15  -  9  6  30.  14  -  7  7 

(10—9)  +4  (10—5)  +  3  (10—8)  +  4  (10—8)  2 

19.  14  -  9  s  23.  13  -  5  s  27.  14  -  8  6  31.  12  -  8  4 


(10—6)  +  2 

32.  12-6 


(10—  8)  + 1 

33.  11-8 


6 

3 


(10—7)  +  3 

34.  13  -  7  6 


(10—9)  +2 

35.  12  -  9  3 


4  Extra  Examples.  Work  Set  40  by  using  10. 
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*  Another  possible  plan  is  to  defer  subtracting  from  10  until  last: 

15-8  =  (15-5)  -  (8-5)  =  10-3  =  7. 


Facts  with  the  Sum  14  or  15 

Addends-sum  relationship  [W] 

Copy  and  finish  Ex.  1-6.  For  help,  use  the  numbers 
for  two  parts  of  sets  of  13.  For  Ex.  1  think  “13;  7  and  6, 
so  14;  7  and  7.”  Check,  using  a  number-line  picture. 

7  6  8 

1.  14;  7  and  n  3.  14;  n  and  8  5.  15;  7  and  n 

7  6  5 

2.  15;  n  and  8  4.  15;  9  and  n  6.  14;  n  and  9 

7.  Show  the  set  of  A.  and  S.  facts  about  each  of  these: 

a.  14;  6  and  8  c.  15;  8  and  7  e.  15;  6  and  9 

b.  14;  7  and  7  d.  14;  5  and  9  f.  15;  7  and  8 

See  bottom  margin  for  help. 

Copy  and  finish  Ex.  8-12.  For  each  example,  show 
the  other  facts  in  that  same  set  of  A.  and  S.  facts.  see  bottom 

margin  for  help. 

8.  5  9.  14  10.  15  11.  14  12.  15 

+  9  -7  -6  -8  -9 

~TT  r  ~7~  — 5“  — Z 

13-16.  Make  tables:  A.  Facts  with  Sum  14;  S.  Facts 
with  Sum  14;  A.  Facts  with  Sum  15;  S.  Facts  with 

Sum  15.  See  bottom  margin  for  tables. 


Copy  in  columns  and  add. 

17.  30,  3,  4,  239  18.  0,  5,  3,  5  i3  19.  4*,  2*,  0,  H  is* 

47* 

20.  3,  4,  2,  6  is  21.  31,  4,  2,  0  37  22.  40tf,  4$,  2$,  U 


For  rows  23-25,  copy  each  example  showing  in  place 


of  n  the  unknown  sum 


a 

b 

15 

14 

23. 

n  =  8  +  7 

n-  9=5 

7 

15 

24. 

14  -  n  =  1 

6  +  9  =  n 

14 

5 

25. 

n-  6  =  8 

n  =  13  —  8 

13.  S  +  9=  14  14.  14-5=9  15. 
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8  +  6=14  14-8  =  6 

9  +  5=14  14-9  =  5 


or  addend  it  stands  for. 

c  d 


9  7 


15 

—  6  =  n 

13  -  n 

=  6 

6 

7 

14 

—  n  =  8 

15-8 

=  n 

15 

14 

n  - 

-9  =  6 

n  -  7  = 

c— 

II 

6+  9=  15 

16.  15-6  =  9 

7  +  8=15 

15-7  =  8 

8+7=  15 

15-8  =  7 

9+6=  15 

15-9  =  6 
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Pupil’s  Objectives 

(a)  To  isolate  and  begin  to  learn  the  numbers 
for  the  pairs  of  parts  when  the  number  for  the 
total  is  14  or  15  and  to  learn  the  associated  sets  of 
A.  and  S.  facts  with  sum  14  or  15;  (b)  to  begin  to 
use  the  facts  with  sums  14  and  1 5  in  3-  and  4-addend 
addition;  (c)  to  work  n-sentences  with  the  A. 
and  S.  facts  having  sums  14  and  15;  and  (d)  to 
have  written  practice  on  all  the  A.  and  S.  facts 
through  those  with  sum  15. 

Background 

Once  again,  you  are  reminded  that  this  is  an 
exploratory  lesson  for  discovering  relationships  and 
facts.  Do  not  press  for  mastery  of  these  facts  at 
this  time. 

Making  Tables  of  Parts  and  of  A.  and  S.  Facts 
should  lead  to  an  important  generalization.  As  the 
sums  above  9  get  greater ,  they  have  fewer  A.  facts.  Below 
are  the  A.  facts  with  sums  11-15: 


Tables  of  A.  Facts 

Sum  77 

Sum  72 

Sum  73 

Sum  74 

Sum  75 

2  +  9 

3  +  9 

4  +  9 

5  +  9 

6  +  9 

3  +  8 

4  +  8 

5  +  8 

6  +  8 

7  +  8 

4  +  7 

5  +  7 

6  +  7 

7  +  7 

8  +  7 

5  +  6 

6  +  6 

7  +  6 

8  +  6 

9  +  6 

6  +  5 

7  +  5 

8  +  5 

9  +  5 

7  +  4 

8  +  4 

9  +  4 

8  +  3 

9  +  2 

9  +  3 

Many  children  are  under  the  impression  that 
when  a  number  is  greater,  it  will  have  more  basic 
facts  associated  with  it.  Actually,  just  the  opposite 
is  the  case  for  numbers  greater  than  9.  Further¬ 
more,  if  the  Commutative  Property  of  Addition  is 
fully  understood,  a  child  needs  to  learn  only  ap¬ 
proximately  one  half  of  the  facts  listed  for  the  sums 
above.  The  four  A.  facts  listed  under  Sum  75,  for 
example,  result  from  but  two  pairs  of  parts  of  a 
set  with  15  members. 

| 

Pre-Book  Lesson 

•  Use  objects  whereby  children  may  find  the 
numbers  for  pairs  of  parts  of  a  set  of  14  members 


(7  and  7;  8  and  6;  9  and  5)  and  tell  the  set  of  A. 
and  S.  facts. 

•  Follow  the  same  plan  for  discovering  the  num¬ 
bers  for  pairs  of  parts  of  a  set  of  15  members  (8  and 
7;  9  and  6). 

•  Use  a  number-line  picture  for  “seeing”  and 
confirming  the  numbers  for  parts  of  sets  of  14 
members  and  15  members. 

•  On  the  board  write  the  Tables  of  A.  Facts 
with  sums  13,  14,  and  15,  as  shown  in  the  Back¬ 
ground  section.  Use  the  tables  as  the  basis  for  a 
discussion  about  the  relationship  between  a  sum 
and  the  number  of  A.  facts  for  that  sum.  Also, 
elicit  statements  about  the  relationship  between 
pairs  of  parts  of  two  different  sets  (i.e.,  7  and  7  are 
numbers  for  a  pair  of  parts  of  a  set  of  14.  There¬ 
fore,  6  and  7  would  be  numbers  for  a  pair  of  parts 
of  a  set  of  13;  and  8  and  7  would  be  numbers  for 
a  pair  of  parts  of  a  set  of  15.). 

Using  the  Text  Pages 

•  Any  part  or  all  of  page  86  could  be  developed 
orally.  If  the  work  is  to  be  written,  you  may  want 
to  make  use  of  dittoed  forms  for  Tables  of  Parts 
and  Tables  of  A.  and  S.  Facts  (see  Teaching  Page 
79).  The  more  capable  children  should  be  able  to  do 
the  work  without  any  difficulty.  It  may  be  neces¬ 
sary  to  prepare  the  slower  learners  for  one  or  more 
of  the  written  activities  by  using  an  oral  presenta¬ 
tion.  Permit  the  slower  learners  to  draw  dot  pictures, 
refer  to  the  Tables  of  Parts  and  Tables  of  A.  and 
S.  Facts,  and  use  the  technique  of  making  a  10  in 
working  Ex.  1-22.  However,  encourage  them  to 
use  their  knowledge  of  related  parts,  sets  of  A.  and 
S.  facts  with  sums  14  and  15,  and  using  a  10  as  a 
basis  for  completing  the  ^-sentences  in  Ex.  23-25. 

•  RoWs  1-5  on  page  87  provide  practice  on  the 
A.  and  S.  facts  with  sums  as  great  as  15  and  may 
be  considered  as  a  progress  test.  Emphasize  the 
importance  of  writing  the  answers  as  neatly  as 
possible  on  the  folded  paper. 

Individualizing  Instruction 

•  Read  the  answers  to  the  examples  in  rows  1-5 
at  the  top  of  page  87  while  each  child  checks  his 


i 
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own  paper.  Try  to  determine  the  source  of  error 
for  each  child.  (Did  not  know  the  fact.  Was 
confused  by  practice  with  mixed  operation  signs. 
Carelessness.) 

•  Have  all  pupils  show  the  set  of  A.  and  S.  facts 
for  each  example  missed  in  rows  1-5.  For  some 
children  this  may  be  an  overwhelming  task.  Let 
common  sense  dictate  how  many  sets  should  be 
written. 


•  Have  more  capable  children  make  number-fact 
cards  (see  Teaching  Page  76)  for  all  facts  with 
sums  14  and  15.  All  pupils  should  now  extend  their 
numeral  cards  to  15. 

•  You  may  wish  to  assign  the  enrichment  mate¬ 
rial  at  the  bottom  of  page  87  to  the  pupils  who 
had  no  difficulty  with  the  A.  and  S.  facts  at  the 
top  of  the  page. 

•  Use  Extra  Problems  Set  4  with  all  pupils. 


NOTES 
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*  Now  a  quick  test  on  mixed  A.  and  S.  facts  having  sums  as  great  as  15! 


*  Finding  Unknown  Sums  and  Addends 

A.  and  S.  facts,  sums  as  great  as  15  [W] 


Write  answers  on  folded  paper. 


a 

b 

C 

d 

e 

f 

g 

h 

• 

1 

j 

k 

1.  13 

9 

15 

12 

5 

7 

14 

5 

13 

6 

11 

-8 

+  4 

-6 

-9 

+  8 

+  7 

-9 

+  7 

-6 

-j-  6 

-5 

5 

13 

9 

3 

13 

14 

5 

12 

7 

12 

6 

2.  6 

13 

11 

8 

14 

5 

7 

6 

12 

12 

7 

+  9 

-9 

-7 

+5 

-7 

+6 

+  8 

+  8 

-5 

-4 

+  5 

IS 

4 

4 

13 

7 

ii 

15 

14 

7 

8 

12 

3.  6 

15 

3 

12 

8 

3 

12 

14 

6 

4 

2 

+5 

-7 

+  8 

-6 

+  6 

+  9 

-7 

-5 

+  7 

T  6 

l 9 

11 

8 

ii 

6 

14 

12 

5 

9 

13 

10 

ii 

4.  11 

9 

14 

11 

15 

5 

4 

9 

4 

13 

7 

-9 

+  5 

-6 

-6 

-8 

+  9 

T  7 

+  6 

T  3 

-4 

+  4 

2 

14 

8 

5 

7 

14 

ii 

15 

12 

9 

ii 

5.  14 

12 

8 

13 

7 

4 

11 

15 

13 

8 

11 

-8 

-8 

+  7 

-5 

+  6 

+9 

-8 

-9 

-7 

+4 

-4 

6 

4 

15 

8 

13 

13 

3 

6 

6 

12 

7 

Do  You  Like  to  Try  New  Things? 

Enrichment  [W]  ^ 

Make  A.  and  S.  problems  for  other  children  to 

1.  Ned  worked  13  problems.  Sue  worked  10.  S. 

2.  Joe  has  15  red  marbles.  Sam  has  20.  A. 

3.  All  but  6  of  36  blackbirds  flew  away.  S. 

4.  Of  24  dresses,  12  are  new.  The  others  are  old.  S. 

5.  In  two  baskets  there  are  30  eggs  and  46  eggs.  A. 

6.  Three  of  36  glasses  were  broken.  S. 

7.  We  have  15  bottles  of  milk.  We  need  25.  S. 

4  Extra  Problems.  Work  Set  4. 
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More  work  with  an  A.  and  S.  chart!  Pupils  will  now  have  had  experiences  with  all  the 
sic  A.  and  S.  facts. 


Facts  with  the  Sum  16  or  17  or  18 

Chart  for  A.  and  S.  facts/  turn t  at  groat  at  18  [W] 


■■■■■■HI 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

0 

1 

2 

3 

4 

5 

6 

™  7 

8 

9 

1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

2 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

3 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

4 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

5 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

7 

7 

8 

9 

10 

11 

12 

13 

14 

15 

8 

8 

9 

10 

11 

12 

13 

14 

15 

~w 

9 

9 

10 

12 

13 

14 

15 

16 

17 

18 

Use  the  chart  to  find  addends  of  sums,  as  you  used 
the  chart  on  page  33. 

1.  Find  Find  the  addends  (use  the  blue  column 

and  the  red  row).  Show  the  set  of  A.  and  S.  facts. 

8+8=16  16-8=8 

2.  Show  the  set  of  A.  and  S.  facts  for 

a.  46.  b.  17.  c.  18. 

7+9=16  T?-7=9  8+9=17  T7-8=9  9+9=18 

9+7=16  16-9=7  9+8=17  17-9=8  18+9=9 

Copy  and  finish  Ex.  3-7.  To  go  with  each  fact,  show 
the  others  in  the  same  set  of  A.  and  S.  facts.  see  the  bottom 

margin  for  help. 

3.  17  4.  9  5.  16  6.  16  7.  9 

-9  +9  -7  -8  +8 

8  18  9  8  17 

8.  Make  tables  for  A.  facts  and  for  S.  facts  with  sum 
a.  16.  b.  17.  c.  18. 
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7+9=16  16-7=9 

8+8=16  16-8  =  8 
9+7=16  16-9  =  7 


8  +  9=17  17-8  =  9 

9+8=17  17-9=8 


9+9=18  18-9=9 
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Pupil’s  Objectives 

(a)  To  identify  and  start  learning  the  A.  and  S. 
facts  with  sums  16,  17,  and  18;  (b)  to  use  72- 
sentences  with  the  newly-learned  facts;  and  (c)  to 
see  all  of  the  A.  and  S.  facts  organized  in  a 
chart. 

Background 

The  chart  on  page  88  is  one  way  of  summarizing 
the  many  relationships  between  sums  and  addends 
as  well  as  pointing  up  the  inverse  relationship 
between  addition  and  subtraction. 

With  a  column  of  numerals  for  addends  down  the  left 
side  of  the  chart  and  a  row  of  numerals  for  addends  across 
the  top  of  the  chart,  the  sum  of  any  two  addends  can  be 
shown  in  the  appropriate  square  in  the  body  of  the 
chart.  When  one  addend  and  a  sum  are  known,  the 
other  addend  can  be  determined.  Or,  when  two 
addends  are  known,  the  sum  can  be  found. 

Zero  was  not  included  as  an  addend  in  the  chart 
on  page  33  because  the  principles  involved  in  the 
0-facts  had  not  been  taught  at  that  time.  However, 
0  is  included  in  the  chart  on  page  88.  Though  0 
was  not  treated  formally  in  the  pupil’s  book  with  the 
set  of  facts  for  each  sum,  three  important  generaliza¬ 
tions  involving  0  were  covered.  These  three  gen¬ 
eralizations  are  based  on  the  use  of  the  Identity 
Element  for  Addition  (zero) : 

•  When  one  of  two  numbers  is  0,  their  sum 
equals  the  other  number. 

•  Any  number  minus  0  equals  that  number. 

•  Any  number  minus  the  same  number  equals 

0. 

A  chart  of  the  type  shown  on  page  88  clearly 
reveals  the  number  of  facts  associated  with  each 
sum.  In  the  lesson  on  pages  83  and  86  the  children 
explored  the  number  of  facts  with  sums  13,  14,  and 
15.  This  type  of  work  should  be  extended  now  for 
the  facts  with  sums  16,  17,  and  18.  For  these  three 
sums  there  are  only  six  facts,  3  with  sum  16,2  with 
sum  17,  and  1  with  sum  18. 

For  your  benefit,  summaries  of  all  A.  facts  and 
all  S.  facts  with  sums  through  18  (not  including  the 
0-facts)  appear  at  the  end  of  the  suggestions  for 
teaching  pages  88  and  89. 


Teacher’s  Preparation 

On  the  chalkboard  draw  an  empty  chart  of  the 
shape  of  the  one  on  page  88.  Each  row  and  column 
should  be  about  3  inches  in  width.  Use  blue  chalk 
to  show  the  column  of  addends  on  the  left  side  of 
the  chart.  Use  red  chalk  to  show  the  row  of  addends 
across  the  top.  (You  may  want  to  make  a  more 
permanent  chart  by  drawing  it  on  tagboard  or 
similar  material.) 

Pre-Book  Lesson 

•  Use  the  chart  on  the  chalkboard  to  review  the 
sums  and  their  pairs  of  addends  studied  so  far. 
Questions  similar  to  these  should  be  asked  to  guide 
the  review: 

Two  addends  I  am  thinking  of  are  9  and  2.  Who 
knows  where  to  show  the  sum  on  the  chart?  (Have  a 
pupil  write  the  numeral.) 

Is  there  another  place  on  the  chart  where  we  can 
show  the  sum  for  9  and  2?  (Emphasize  the  Commutative 
Property — that  2  and  9  have  the  same  sum  as  9  and  2.) 

Now,  I  am  thinking  of  the  sum  13.  One  of  its  addends 
is  7.  Where  is  the  13  shown  on  the  chart?  What  is  the 
other  addend  in  the  pair? 

Is  there  another  place  on  the  chart  where  we  can 
show  the  sum  13  for  these  two  addends? 

•  Continue  this  type  of  questioning  and  the 
showing  of  sums  until  all  facts  for  13,  14,  and  15 
have  been  shown  on  the  chart.  Permit  children  to 
tell  two  addends  and  then  ask  another  child  to  show 
the  sum  in  the  correct  place. 

•  Point  to  an  empty  square  where  16  belongs. 
Ask,  “What  are  the  two  addends  for  the  sum  that 
should  be  shown  here?”  Show  the  addends  on  the 
chalkboard.  Do  the  same  for  the  other  pair  of 
addends  for  16.  Be  sure  to  bring  out  these  points  in 
the  discussion  about  addends  with  sum  16: 

a.  If  we  know  two  addends  and  the  sum,  we  can 
think  out  the  sum  of  related  addends. 

b.  We  can  make  a  10  to  find  the  sum  of  two 
addends. 

c.  There  are  only  two  pairs  of  parts  of  a  set  of 
1 6  members  that  have  numbers  greater  than  0  and 
less  than  10,  so  there  are  only  two  sets  of  A.  and  S. 
facts  with  sum  16. 

•  Use  the  same  type  of  discussion  and  analysis 
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for  the  sums  17  and  18.  Only  one  set  of  A.  and  S. 
facts  will  be  found  for  each  of  these  sums.  Be  sure 
to  have  the  pupils  say  all  the  sets  of  A.  and  S.  facts 
for  17  and  18.  They  should  be  shown  on  the  chalk¬ 
board,  also. 

Using  the  Text  Pages 

•  If  you  have  the  dittoed  forms  left  from  previous 
lessons  (see  Teaching  Page  79),  you  may  want  to 
use  them  for  the  completion  of  Ex.  8. 

•  By  this  time,  pupils  should  be  able  to  write  the 
work  easily  for  rows  9-11.  Remind  pupils  that  n 
may  stand  sometimes  for  a  sum  and  sometimes  for 
an  unknown  addend  in  both  A.  and  S.  number 
sentences. 

•  Check  the  answers  for  rows  12  and  13  to  find 
sources  of  error  in  A.  and  S.  facts  with  sums  16,  17, 
and  18. 

•  The  oral  work  for  showing  how  to  use  a  10  in 
finding  answers  for  rows  12  and  13  should  prove  to 
be  profitable  for  all  pupils. 

•  If  the  chart  on  the  chalkboard  does  not  show 
all  of  the  sums,  ask  one  of  the  more  capable  children 
to  fill  in  the  empty  squares  before  the  work  at  the 


bottom  of  page  89  is  begun.  Encourage  pupils  to 
refer  to  the  chart  on  the  chalkboard  as  well  as  the 
one  in  the  book  to  assist  with  the  oral  work.  Dis¬ 
cuss  each  question.  Try  to  determine  the  depth  of 
understanding  possessed  by  different  children  as 
they  discover  patterns  shown  in  the  chart.  Question 
2  is  intended  to  reveal  informally  the  nature  of  zero 
as  the  Identity  Element  for  Addition.  Because  of 
question  4,  some  children  may  notice  the  relation¬ 
ship  between  odd-number  sums  and  their  addends. 
Question  5  should  bring  out  the  same  relationship 
for  even-number  sums. 

Individualizing  Instruction 

•  More  capable  children  may  make  number-fact 
cards  for  facts  with  sums  16,  17,  18  (see  Teaching 
Page  76). 

•  All  pupils  now  may  make  cards  to  extend  their 
sets  of  numeral  cards  through  18. 

•  Use  Show  the  Answer  with  slower  learners. 

•  More  capable  children  may  rewrite  each  of  the 
examples  in  rows  9-1 1  on  page  89  to  show  n  in  three 
different  positions.  For  Ex.  9a,  they  would  write, 
“16  -  7  =  n,  16  -  n  =  9,  n  -  7  =  9.” 


The 
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Addition  Facts 

The  81  Subtraction  Facts 
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+ 
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+  9 
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Copy  each  example,  showing  the  number  for  n. 


a  b  c  d 


9. 

16  - 

7  = 

9 

n 

15  - 

GO 

II 

'"Si 

16 

minus 

7 

n  =  { 

9 

18  —  n 

=  9 

10. 

15  - 

9 

17 

15 

8 

6  = 

n 

n  =  1 

9  +  8 

n  less  7  = 

8 

16  —  n 

=  8 

11. 

n  +  8  = 

16 

17  - 

8 

9  =  n 

9  plus  7  = 

16 
=  n 

17-8 

9 

=  n 

For  rows  12 

-13  write  answers  on 

folded 

paper. 

a 

b 

c 

d 

e 

f 

g 

h 

• 

1 

• 

J 

k 

12. 

8 

17 

9 

15 

7 

14 

8 

16 

9 

15 

9 

+  8 

-8 

+  9 

-6 

+  9 

-5 

+  9 

-8 

+  6 

-7 

+  5 

~T6 

9 

18 

9 

- T6 

9 

T7 

- 8 

- T5 

'  8 

- 14 

13. 

16 

15 

9 

17 

8 

9 

16 

18 

13 

8 

13 

-9 

-8 

+  7 

-9 

+  7 

+  8 

-7 

-9 

-8 

+  6 

-4 

7 

7 

16 

8 

15 

17 

9 

9 

5 

14 

9 

[o] 

Show  how  to  use  10  for  answers  in  rows  12-13. 

Finding  Patterns  from  a  Chart 

[O] 

1.  The  lgchart,  page  88,  shows  addends  of  sums  0 
through 

0  row  0  column 

2.  The  numerals  in  the  red  row  and  the  blue  column 
are  the  same  as  the  ones  in  what  row  and  what  column? 

3.  Find  11  in  the  chart.  See  where  the  other  lTs 
are.  Why  do  the  ll’s  go  up  the  chart  as  they  do? 

As  one  addend  decreases  by  one,  the  other  addend  increases  by  1. 

4.  What  kind  of  numbers  are  shown  in  the  line  of 

odd  numbers 

numerals  from  17  to  1  ?  4s  there  another  line  of  numerals 
like  this?  Yes 

5.  What  kind  of  numbers  are  shown  in  the  line  of 

even  numbers 

numerals  from  18  to  0?  4s  there  only  one  line  of  numerals 

like  this?  Yes 

(eighty-nine)  89 

*  If  pupils  can  find  patterned  arrangements  in  tabled  material,  they  have  made  an  important 
step  in  arithmetic  understanding. 


*  A  possible  quick  test  on  mixed  A.  and  S.  facts  having  sums  as 
great  as  18! 


*  Finding  Unknown  Sums  and  Addends 

A.  and  S.  facts,  sums  at  grnat  as  18  [W] 

For  rows  1-4  write  the  answers  on  folded  paper. 


a 

b 

c 

d 

e 

f 

”3 

1. 

14  -  77 

15  -  69 

13  -  5s 

4  +  9  is 

3  +  9  12 

J 

11-8 

2. 

11  -  65 

8  +  4 12 

5+7i2 

5  +  8  13 

14  - 

9s 

2  +  9ii 

3. 

6  +  814 

12  -  93 

8  +  3ii 

12-57 

14  - 

86 

7  +  7  14 

4. 

6  +  5  ii 

7  +  6  13 

13  -  76 

12-48 

12  - 

66 

5  +  9  14 

If  you 

missed  some 

answers  for 

rows 

1-4, 

study  the 

facts.  Then  try  rows  5- 

-7. 

5. 

8  +  5  i3 

14-6s 

16-79 

9  +  4  13 

11  - 

4  7 

11  -  56 

6. 

13  -  94 

7  +  4 1  i 

7  +  8  is 

15  -  96 

11  - 

29 

8  +  9 17 

7. 

9  +  5  14 

12  -  39 

15-78 

12  -  84 

12  - 

75 

6  +  7i3 

Greater  Than?  Less  Than? 


Inequalities;  symbols  [W] 

First,  do  the  work  in  the  (  )’s.  Then  copy  each 
example  writing  “is  greater  than”  or  “is  less  than”  where 
you  see 

is  greater  than  >  is  less  than  <  is  greater  than  > 


1.  (60  -  10)  .?_  20 

is  greater  than  > 

2.  (7  +  72)  .?.  78 

is  greater  than  > 


3.  (42  +  26)  .?.  58 

is  greater  than  > 

4.  (89  -  34)  .?.  51 


5.  (79  -  3)  78 

is  less  than  < 


6.  (87  -  27)  _?.  64 

is  greater  than> 

7.  (32  +  45)  _?_  67 

is  greater  than> 

8.  (5  +  30)  .?.  32 


9.  (45  +  34)  .?.  74 

is  less  than  < 

10.  (58  -  36)  _?_  24 

is  greater  than  > 

11.  (89  -  65)  _?_  22 

is  less  than  < 


12.  (49  -  9)  _?.  41 


**  Just  as  you  may  write  =  for  is  equal  to,  you  may 
write  >  for  is  greater  than  and  <  for  is  less  than.  Copy 
Ex.  1-12  again,  writing  >  or  <  instead  of  _?_. 

90  (ninety) 

**Now,  according  to  the  developmental  plan,  pupils  are  introduced  to  the  >  and  <  symbols. 

It  may  help  to  indicate  that  the  sharp  end  (the  '‘small”  part  of  the  symbol)  is  adjacent 
to  the  numeral  for  the  number  that  is  less. 
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Pupil’s  Objectives 

(a)  To  have  practice  in  writing  the  answers  to 
complete  A.  and  S.  facts,  sums  through  18,  in 
preparation  for  the  end-of-chapter  tests;  and  (b)  to 
begin  to  use  the  symbols  of  inequality,  >  and  < . 

Background 

The  material  at  the  top  of  page  90  may  well  be 
used  as  a  progress  test.  The  results  may  be  used  to 
diagnose  difficulties  of  the  class  as  well  as  of  each 
individual  in  the  class. 

Class  difficulties  can  be  diagnosed  by  making  a 
record  of  the  number  of  children  in  the  class  who 
missed  each  item  on  the  test.  This  type  of  item 
analysis  identifies  items  needing  further  attention  by 
the  entire  class  or  groups  within  the  class. 

Individual  diagnosis  can  be  accomplished  by 
categorizing  the  items  in  the  test  into  three  or  four 
classifications.  In  this  test,  for  example,  the  items 
may  be  classified  according  to  the  sum  involved  in 
each  case.  Categories  may  be  11-12,  13-15,  and 
16-18.  An  individual’s  errors  may  accumulate  in 
one  of  the  categories,  thus  indicating  a  specific 
source  of  difficulty. 

Pre-Book  Lesson 

•  Review  briefly  the  following  ways  of  thinking 
answers  for  A.  and  S.  facts: 

a.  Knowledge  of  sets  of  facts  using  the  numbers 
for  a  total  and  a  pair  of  its  parts. 

b.  Relating  an  unknown  fact  to  a  known  fact. 

c.  ‘Making  10’  and  ‘subtracting  from  10’  to  help 
with  A.  and  S.  facts  having  sums  greater  than  10. 

•  At  the  chalkboard,  write  “(50  —  6)  _  ?  _  40.” 
See  if  pupils  remember  how  to  begin  work  when  an 
example  contains  parentheses.  Most  of  them  will 
probably  remember  (see  Teaching  Page  57)  that 
they  must  do  first  the  work  suggested  within  paren¬ 
theses.  Then  tell  them  that  for  “_  ?  they  are  first 
to  use  the  words  “is  greater  than,”  “is  less  than”  or 


“is  equal  to.”  Then  they  are  to  copy  Ex.  1-12 
again,  writing  >  instead  of  is  greater  than  and  < 
instead  of  is  less  than.  You  may  need  to  point  out 
the  difference  between  the  two  symbols. 

Using  the  Text  Page 

•  Have  pupils  write  answers  on  folded  paper  for 
rows  1-4. 

•  Rows  5-7  should  not  be  attempted  until  the 
child  knows  his  source  of  errors  and  has  made  sure 
of  the  facts  through  use  of  one  of  the  suggestions 
in  a-c  under  Individualizing  Instruction.  This 
written  work  well  may  be  considered  a  progress  test 
on  the  A.  and  S.  facts. 

•  After  similar  work  in  the  Pre-Book  Lesson, 
the  children  should  be  able  to  do  the  work  at  the 
bottom  of  page  90  without  difficulty. 

Individualizing  Instruction 

•  Organized  review,  by  groups,  on  the  basis  of 
individual  and  class  diagnosis  should  make  use  of 
one  or  all  of  the  following: 

a.  Be  sure  that  pupils  can  tell  the  set  of  A.  and  S. 
facts  for  any  given  total  and  two  of  its  parts. 

b.  Give  extra  practice  on  the  facts  having  equal 
addends.  Ask  pupils  to  tell  which  of  those  facts 
help  with  learning  other  facts,  like  5  +  4  =  9, 
8  +  9  =  1 7,  3  +  2  =  5,  16  —  9  =  7,  and  so  on. 

c.  Practice  renaming  numbers  to  make  a  10. 
For  example,  write  “8”  on  the  chalkboard.  Men¬ 
tion  any  number  from  3  to  8  and  ask  children  how 
to  rename  it  in  order  to  use  it  with  8  to  make  a  10. 

•  Suggest  that  all  pupils  who  have  reasonable 
command  of  the  A.  and  S.  facts  again  write  answers 
on  folded  paper  for  rows  12  and  13  on  page  89. 

•  More  capable  children  may  rewrite  Ex.  1,  3,  4,  5, 
7,  9,  11.  (bottom  of  page)  to  use  “is  greater  than” 
instead  of  “is  less  than”  and  “is  less  than”  instead 
of  “is  greater  than.”  For  Ex.  1,  they  would  write, 
“20  is  less  than  (60  —  10).” 
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Pupil’s  Objective 

To  work  the  end-of-chapter  test  on  problem¬ 
solving. 

New  Word 

cloth 

Background 

Beginning  on  page  91  and  extending  through 
page  93  are  the  regular  end-of-chapter  tests.  These 
are  similar  in  nature  to  those  given  for  the  previous 
chapter  (see  Teaching  Page  49  and  Teaching 
Pages  50  and  51). 


Pre-Book  Lesson 

You  may  wish  to  set  the  stage  for  this  test  by  dis¬ 
cussing  with  the  children  what  they  have  learned 
about  problem-solving.  Review  particularly  the 
situations  requiring  the  use  of  subtraction. 

Using  the  Text  Page 

After  administering  this  test  it  might  be  desirable 
to  discuss  it  item  by  item.  Ask  appropriate  ques¬ 
tions  to  check  understandings  and  use  illustrations 
and  demonstrations  to  clarify  meanings. 

For  suggestions  about  scoring  pupils’  papers,  see 
Teaching  Pages  50  and  51,  and  Table  of  Per  Cents 
on  Teaching  Pages  92  and  93. 


NOTES 
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Can  You  Solve  Problems? 

Problem  Test  2 

For  each  problem  write  your  work  to  find  the  answer. 

1.  To  make  a  boat,  Joe,  Bill,  and  Jack  are  using  5  big 
boxes  and  10  little  boxes,  or  how  many  boxes  in  all? 

15  boxes 

2.  They  made  a  sail  from  6  red  pieces  of  cloth,  1  blue 

piece,  and  7  white  pieces.  They  used  how  many  pieces 
of  cloth  for  the  sail?  14  pieces 

3.  Joe  sawed  18  boards.  Bill  sawed  12  boards.  How 
many  more  boards  did  Joe  saw  than  Bill?  6  boards 

4.  Jack  brought  25  long  nails.  Bill  brought  21.  That 
made  how  many  long  nails  in  all?  46  nciis 

5.  For  rope,  Jack  spent  75^  of  his  88<£.  How  much 
money  did  he  have  left?  13* 

6.  They  cut  the  rope  into  18  pieces.  How  many  pieces 
did  they  use  if  there  were  3  pieces  left?  is  pieces 

7.  The  picture  shows  the  stars  Bill  painted.  To  have 
12  stars,  how  many  more  stars  must  be  painted?  6  stars 

8.  The  boys  have  worked  22  hours.  Bill  thinks  it 
will  take  20  more  hours  to  finish.  That  will  be  how 
many  hours  in  all?  42  hours 


*  If  pupils  who  have  trouble  do  not  use  Study  Pages  before  practice  pages, 
they  may  only  be  getting  practice  in  making  the  same  mistakes. 


•  Do  You  Make  Mistakes? 

Diagnostic  Tost  2 


Write  answers  on  folded  paper. 


I  1. 

a  b  c  d  e 

4  16  17  6  15 

Study 

Pages 

Practice 

Sets 

2. 

+  7  -9  -8  +7  -6 

11  7  9  13  9 

12  9  6  14  3 

-9  +9  +5  -8  +8 

3  18  11  6  11 

76,  79, 
83,  85, 
86,  88 

40 

3. 

11  52  23  42  60 

3  4  0  3  2 

_2  _2  _2  3  4 

16  58  25  1  3 

. . .  . .  “49  "69  . 

47,  55 

27,  28, 

39 

4. 

30  43  5  54  32 

+60  +5  +72  +10  +46 

90  48  77  64  78 

52,  53 

25,  26, 
29,  30 

5. 

86  47  60  97  59 

-34  -4  -30  -70  -39 

52  43  30  27  20 

58-61, 
67,  68 

31-38 

Do  You  Understand? 

Tost  of  Information  and  Moaning  2 

Write  an  w-example  for  each  of  problems  1-3. 

1.  Ed  spent  90.  He  had  8$  left.  How  much  did  he 
have  at  first?  9*  +  8*  =  n* 

2.  Tom  had  80.  He  found  50.  How  much  had  he  then? 

8<f+5<t  =  n<t 

3.  Linda  has  70.  Diana  has  120,  or  how  much  more? 

12^—  7$  =  n^ 

To  what  clock  numeral  does  the  minute  hand  point 

4.  at  20  minutes  before  2?  8  5.  at  6  o’clock?  12 

92  (ninety-two) 


Teaching  Pages  92  and  93 


Pupil’s  Objectives 

(a)  To  diagnose  difficulties;  and  (b)  to  evaluate 
the  achievement  other  than  problem-solving  (which 
has  been  tested  on  page  91)  on  the  content  of 
Chapter  2  by  examining  understandings,  and  com¬ 
putational  skills. 

Using  the  Text  Page  (page  92,  top) 

There  may  be  some  youngsters  who  should  write 
the  entire  example  so  you  can  see  the  source  of  an 
error. 

Using  the  Text  Pages  (pages  92-93) 

Be  sure  the  pupils  know  that  they  are  to  write 
number  sentences  with  n  for  Ex.  1-3  rather  than 
find  the  answers  to  the  problems. 


Using  the  Text  Page  (page  93,  bottom) 

You  may  wish  to  quickly  review  similar  work 
before  administering  this  test. 

Individualizing  Instruction 

The  testing  program  at  the  end  of  each  chapter 
is  not  merely  to  seek  answers  and  to  award  grades, 
but  to  measure  progress  in  skills  and  understand¬ 
ings.  By  noting  strengths  and  weaknesses,  you  can 
help  each  child  as  well  as  improve  your  own  teach¬ 
ing.  You  should  constantly  be  alert  to  changing 
attitudes  toward  mathematics.  Your  own  attitudes, 
as  well  as  your  instructional  procedures,  are  critical 
in  developing  each  child’s  attitudes. 

Use  the  tables  below  to  find  the  per-cent  scores 
to  be  entered  for  the  two  tests  on  the  individual- 
record  cards  (see  Teaching  Pages  50  and  51). 


Table  of  Per  Cents  for  Chapter  2  Scores 


Problem  Test 

Computation  Test 

Score 

Per  Cent 

Score 

Per  Cent 

Score 

Per  Cent 

Score 

Per  Cent 

1 

13 

1 

3 

11 

37 

21 

70 

2 

25 

2 

7 

12 

40 

22 

73 

3 

38 

3 

10 

13 

43 

23 

77 

4 

50 

4 

13 

14 

47 

24 

80 

5 

63 

5 

17 

15 

50 

25 

83 

6 

75 

6 

20 

16 

53 

26 

87 

7 

88 

7 

23 

17 

57 

27 

90 

8 

100 

8 

27 

18 

60 

28 

93 

9 

30 

19 

63 

29 

97 

10 

33 

20 

67 

30 

100 

Suggestions  for  Material  to  Accompany  End-of-Chapter  2  Tests 


It  is  normal  to  find  a  wide  range  of  achievement 
and  ability  in  a  typical  classroom.  The  tests  just 
administered  should  indicate  sources  where  addi¬ 
tional  help  or  review  is  needed.  Some  of  the 
following  suggestions  may  be  especially  useful  for 
children  who  do  not  need  review  work. 

Alternate  Uses  of  Pages  in  Chapter  2 

Page  57.  Rewrite  each  sentence  in  Ex.  13-21  so 
that  using  “is  equal  to”  will  make  the  sentence 


true.  In  Ex.  13,  (10  +  8)  is  less  than  20.  Change 
any  number  you  wish  so  that  “is  equal  to”  will 
make  the  sentence  true.  Possibilities  for  this  sen¬ 
tence  are:  (10  +  10)  =  20;  (12  +  8)  =  20; 
(10  +  8)  =  18. 

Page  62.  Have  children  rewrite  each  of  the 
examples  in  rows  1-5  at  the  bottom  of  the  page  so 
that  n  is  in  three  different  positions  in  the  sentence. 
For  Ex.  la,  you  would  write:  n  —  9  =  0;  9  —  w  =  0; 
9  —  9  =  n. 
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Pages  66-67.  Try  rewriting  each  problem  to  make 
it  an  A.  problem  if  it  is  now  a  S.  problem  and  a  S. 
problem  if  it  is  now  an  A.  problem: 

Page  78.  Rewrite  each  problem  to  make  it  an  A. 
problem  if  it  is  now  a  S.  problem  or  make  it  a  S. 
problem  if  it  is  now  an  A.  problem. 

Page  90.  Rewrite  each  of  Ex.  1-12  (bottom  of 
page)  so  that  using  “is  equal  to”  will  make  the 
sentence  true.  If  the  sentence  is  true  as  it  is  written 
then  no  change  is  necessary. 

Supplementary  Activities 

•  All  pupils  may  participate  in  the  following 
game  for  the  purpose  of  providing  drill  in  a  moti¬ 
vating  and  exciting  form. 

First,  cut  64  cards  from  tagboard  (or  similar 
material)  each  about  6"  square.  Draw  a  picture  of 
a  triangle  at  the  top  of  1 6  of  the  cards,  a  picture  of 
a  circle  at  the  top  of  1 6  of  the  cards,  a  picture  of  a 
rectangle  at  the  top  of  16  cards,  and  a  picture  of  a 
square  at  the  top  of  16  cards.  Then,  on  4  cards 
(one  from  each  set  of  1 6)  show  one  of  the  numbers 
10  through  25  in  renamed  form.  Rename  the 
number  differently  on  each  card.  For  example, 
18  may  be  renamed  (14  +  4),  (9  +  9), 

(19  —  1),  and  (12  +  6).  Each  card 
would  look  somewhat  like  the  one  at  the 
right.  Continue  in  this  way  until  all  of 
the  numbers  from  10  through  25  have  been  renamed 
in  four  ways. 

Next,  each  child  makes  a  4  X  5  grid  like  the  one 
shown  below.  In  the  top  row  he  draws  pictures  of 
the  four  geometric  forms.  Inside  the  other  squares 
he  writes  the  numerals  10  through  25  in  any  order 
he  wishes.  These  should  not  be  in  a  renamed  form 
and  they  should  be  placed  in  random  order  so  that 
there  will  be  varied  experiences. 

To  play  the  game,  the  64 
cards  should  be  shuffled 
and  placed  face  down  on  a 
table.  As  each  card  is 
drawn,  it  should  be  held 
high  so  all  children  can  see 
it.  Nothing  should  be  said. 

Each  child  must  then  de¬ 
cide  what  number  is  named 
and  determine  if  he  has  it  shown  on  his  grid  in  the 
column  under  the  corresponding  geometric  design. 


A 

l  I 

o 

□ 

17 

14 

1  1 

22 

10 

25 

20 

16 

21 

18 

13 

24 

15 

12 

23 

19 

A 

9  +  9 


When  this  card  is  drawn,  the  children 
see  that  it  names  16.  In  this  case  16 
must  appear  in  the  column  under  the 
picture  of  a  rectangle.  The  pupil  who 
first  finds  that  1 6  on  his  grid  appears  in  the  correct 
column  receives  a  X  card  to  place  in  the 
square.  The  first  child  to  have  four  squares  covered 
in  any  row  or  column  or  diagonal  wins  the  game. 

•  Duplicate  copies  of  a  grid  similar  to  the  one 
below  for  the  children  to  fill  in.  This  is  a  different 
way  of  making  the  addition  chart  which  they  have 
been  studying. 


7 

6 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 

2 

3 

4 

5 

6 

7 

8 

9 

In  this  chart  the  addends  are  shown  across  the 
bottom  and  down  the  left  side.  This  is  the  first  of  a 
series  of  activities  you  will  find  at  the  end  of  each 
chapter  dealing  with  the  topic  coordinate  geometry. 

Have  the  children  analyze  the  chart  by  expressing 
the  location  of  each  sum  shown  in  the  chart.  By 
inspection,  we  see  that  7  is  shown  in  several  loca¬ 
tions  in  the  chart.  Have  a  child  describe  a  par¬ 
ticular  7  as  follows:  “The  7  I  am  thinking  of  is 
shown  over  5  and  up  2  in  the  chart.”  Another  child 
might  say,  “The  number  I  am  thinking  of  is  shown 
over  7  and  up  4.  What  is  the  number  shown?” 

It  would  be  a  good  idea  to  have  a  large  addition 
chart  drawn  on  paper  or  on  the  chalkboard  so  that 
selected  children  can  actually  point  to  the  location 
of  the  7  or  the  11  just  described.  The  emphasis  in 
this  activity  should  be  on  the  location  of  a  number 
shown  in  the  chart  and  a  way  of  expressing  its 
location. 

Another  use  of  the  chart  would  be  to  have 
children  show  sums  in  the  chart  by  giving  direc¬ 
tions:  “Write  the  numeral  that  belongs  in  the 
square  over  4  and  up  8  in  the  chart.” 


9+7 
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Copy  each  of  Ex.  6  and  7,  writing  “is  greater  than”  or 
“is  less  than”  instead  of  Copy  again  using  >  or  <. 

is  greater  than  is 4ess  than 

6.  (7  +  9)  _?_  15  7.  (15  -  7)  _?_  17 

>  < 

Write  only  what  is  missing. 

o 

8.  Any  number  minus  the  same  number  equals  _?_. 

9.  1  ft.  =  _?_  in. 

10 

10.  1  wk.  and  3  da.  =  _?_  da. 

ones 

11.  You  subtract  tens  in  the  same  way  you  subtract 

12.  42  +  37  =  79,  so  79  -  37  =  n.  n  =  ? 

add 

13.  To  check  subtraction,  you  can  _?_  the  addends. 

14.  Use  =  or  * .  (5  +  8)  _?_  (9  +  7) 

27  31 

15.  29  is  between  the  odd  numbers  _?_  and  _?_. 


How  Well  Can  You  Compute? 

Computation  Tost  2 


Write  the  answers  on  folded  paper.  Check  answers. 


a 

b 

c 

d 

e 

f 

g 

h 

1.  63 

80 

45 

59 

78 

95 

30 

17* 

+  5 

-50 

+42 

-9 

-66 

-75 

+  64 

-9* 

00 

e4 

30 

52 

87 

15 

50 

20 

12 

7 

20 

96 

94 

67 

% 

-3 

+  47 

-6 

+  60 

+  70 

-30 

-53 

+  9<t 

3.  ¥6 

% 

h 

80 

23 

b 

66 

50 

14 

85 

16  4 

67* 

-7 

+20 

-54 

+  54 

-8 

+  8 

-73  - 

-64* 

9 

89 

20 

77 

41 

58 

12 

34 

Copy 

in  columns  and  add. 

Check  your  answers. 

4.  41,  3, 

0,  549 

6. 

4,  5,  2, 

On 

8.  3$,  2$,  1* 

>  4*104 

5.  5,  o, : 

2,  613 

7. 

50,  1,  4 

,  358 

9. 

20*,  5*,  3*,  1*294 
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Using  a  Chart 

A.  and  S.  problems ;  making  n-example t  [O] 

Little  Beaver  wants  to  be  a  great  hunter  like  his  father. 
He  made  a  chart  to  show  how  many  deer,  wolves,  bears, 
and  foxes  his  father,  Flying  Cloud,  killed  on  one  trip. 


Use  the  chart.  Say  the  answers  for  Ex.  1-4. 

1.  How  many  animals  of  each  kind  did  Flying  Cloud 

kill  during  the  trip  ?  3  deer,  8  wolves,  2  bears,  4  foxes 

2.  How  many  more  wolves  than  bears  did  he  kill?  6 


3.  Did  the  great  hunter,  Flying  Cloud,  kill  more  wolves 
than  any  other  kind  of  animal?  Yes 


4.  Flying  Cloud  brought  the  bears  and  the  deer  home 
for  his  family  to  eat.  How  many  animals  was  that? 

5  anima  Is 

[WJ 

Write  your  work  for  each  of  Ex.  5-10. 
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5.  How  many  animals  in  all  did  Flying  Cloud  kill? 

3+8+2+4=n  17  animals 

6.  Three  other  Indians  killed  11  more  wolves  than 
Flying  Cloud  did.  How  many  wolves  did  they  kill? 

.  .  _  x  8+ll  =  n  19  wolves 

(ninety-four) 


Overview  — Chapter  3 


•  In  chapter  3,  addition  using  2-place  numerals 
is  extended  to  renaming  of  the  sum  of  the  ones  and 
carrying  a  digit  to  ten’s  column.  Similarly,  work  in 
subtraction  using  2-place  numerals  is  extended  to 
involve  renaming  of  the  sum  when  the  ones  cannot 
be  subtracted.  The  idea  of  number  is  extended  now 
to  include  the  set  of  ordinals  through  twentieth. 
Work  with  finding  measures  of  length  in  this  chap¬ 
ter  involves  inches,  feet,  yards,  miles,  with  discovery 
of  suitable  reference  measurements  for  practical  use. 

•  Problem-Solving.  Work  in  problem-solving 
extends  the  use  of  subtraction  to  include  compar¬ 
ing  two  numbers  to  find  the  difference  between 
them.  Continued  also  is  the  use  of  data  from  a 
chart,  writing  questions  to  complete  addition  and 
subtraction  problems,  and  the  writing  of  ^-sentences 
which  show  how  to  work  problems.  Some  work  is 
done  also  in  making  pupils  aware  of  tricky  words  in 
problems,  in  judging  whether  an  answer  is  too  great 
or  not  great  enough,  and  in  working  problems  orally. 

•  Maintenance.  Finding  the  number  for  n  con¬ 
tinues  to  emphasize  the  addends-sum  relationship 
now  in  work  with  2-place  numerals.  In  work  with 
inequalities,  instead  of  determining  only  whether 
a  number  is  greater  or  less,  pupils  now  must  find 


how  much  greater  or  less  it  is.  Thinking  other 
names  for  numbers  has  been  done  casually  for  some 
time,  but  in  this  chapter,  number  names  are  en¬ 
closed  in  parentheses  and  pupils  learn  to  perform 
the  operation  indicated  within  the  parentheses  in 
order  to  find  a  simpler  number  name  to  use. 

Work  begun  earlier  with  geometric  ideas — 
paths,  simple  closed  paths,  and  some  polygons — 
is  expanded  now  to  more  general  use  of  the  names 
for  certain  well-known  polygons — triangles,  rec¬ 
tangles,  squares. 

•  Enrichment.  The  work  with  parentheses  for 
those  pupils  who  are  capable  of  doing  more  is  ex¬ 
panded  to  include  in  a  number  sentence  the  use  of 
two  parentheses  in  one  of  which  appears  n  to  stand 
for  a  number  to  be  operated  on.  Other  work  for 
these  pupils  involves  demonstrating  concretely  by 
coins  what  happens  in  the  renaming  of  a  number  in 
adding  or  subtracting. 

•  Testing.  In  addition  to  the  usual  end-of- 
chapter  tests — Problem-Solving  Test,  Diagnostic 
Test  (with  suggestions  for  remedial  work),  Test  of 
Information  and  Meaning,  and  Computation  Test 
— is  a  mid-unit  review  or  maintenance  test  titled 
Many  Things. 
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Pupil’s  Objectives 

(a)  To  have  more  experience  in  interpreting 
information  recorded  in  a  chart;  (b)  to  differentiate 
between  A.  and  S.  required  by  problems  based  on 
the  information  in  the  chart;  and  (c)  to  write 
n-examples  for  problems. 

New  Words 

(page  94)  hunter ,  killed,  wolves 
(page  95)  arrows,  geese 

Background 

The  terminology  number  sentence,  mathematical 
sentence,  n-example  or  n-sentence  is  used  extensively 
j  throughout  the  program.  The  term  number  sentence 


can  be  used  any  time  a  mathematical  statement  is 
recorded  in  its  symbolic  form;  i.e.,  17  —  8  =  9  and 
17  —  n  =  9  are  both  number  sentences.  The  first 
of  the  two  sentences  above  tells  something,  whereas 
the  latter  sentence  asks  something.  The  term 
n-example  or  n-sentence  is  used  to  describe  any  sen¬ 
tence,  of  this  latter  type,  in  which  n  appears.  An 
n-sentence  is  neither  true  nor  false  and  is  sometimes 
called  an  open  mathematical  sentence.  Providing  a 
number  for  n  will  make  it  a  closed  sentence  and  will 
determine  its  truth  or  falsity. 

Pre-Book  Lesson 

•  If  any  of  the  suggestions  in  connection  with 
Teaching  Page  81  have  materialized  for  class  or 
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individual  activities,  use  them  as  a  basis  for  a  dis¬ 
cussion  about  keeping  a  record. 

•  If  you  have  kept  a  day-by-day  record  of 
weather  conditions,  holidays,  and  birthdays  for  a 
month  on  the  class  calendar,  the  information  can  be 
summarized  in  a  chart  somewhat  as  follows: 


October 

Number  of  Days 

Sunny 

_  ?  _ 

Cloudy 

_  ?  _ 

Rainy 

_  ?  _ 

Holidays 

_  ?  _ 

Birthdays 

_  ?  _ 

•  Perhaps  you  can  make  a  record  on  the  chalk¬ 
board  of  the  different  methods  of  travel  by  which 
the  children  come  to  school: 


Ways  of  Travel 

Number  of  Children 

Walking 

_  ?  _ 

By  bus 

_  ?  _ 

By  car 

_  ?  _ 

By  bicycle 

_  ?  _ 

•  Use  a  chart  you  have  made  and  ask,  “How 
many?”  for  one  or  more  of  the  categories;  make 
comparisons  of  categories;  using  outside  informa¬ 
tion,  make  problems  about  one  or  more  of  the 
categories. 

©  Have  pupils  make  problems  using  the  infor¬ 
mation  in  the  chart.  After  a  problem  has  been 
stated,  ask  the  child  to  write  on  the  chalkboard  an 
rc-example  for  the  problem.  Remind  pupils  that 
an  n-example  may  be  written  in  two  ways  ( n  by  it¬ 
self  at  the  beginning  of  the  sentence  or  at  the  end) 
and  it  shows  how  to  work  the  problem. 

Using  the  Text  Pages 

•  As  Ex.  1-4  are  discussed,  emphasize  the  points 
developed  in  the  Pre-Book  Lesson.  Have  children 
make  an  ^-example  for  problem  4. 

•  First,  ask  the  pupils  to  work  problems  5-10 
on  their  papers.  Then,  after  solving  all  the  prob¬ 
lems,  have  pupils  go  back  and  write  an  ^-example 
for  each  one. 

•  Before  having  pupils  do  the  work  at  the  bot- 


•tom  of  page  95,  write  on  the  board  (4  +  7), 
(5  +  6),  (14  —  8),  and  (48  —  15).  Elicit  that  each 
is  a  name  for  a  number.  Have  pupils  tell  what 
number  is  named  by  each.  Then  refer  to  Ex.  1  in 
the  pupil’s  book  and  ask  a  child  to  tell  another 
name  for  (47  -j-  12). 

Remind  children  that  in  any  number  sentence 
the  work  in  parentheses  must  be  completed  before 
working  any  other  part  of  the  sentence.  The  writ¬ 
ten  work  in  Ex.  3  and  4  is  similar  to  that  required 
previously  on  page  90  but  now,  instead  of  writing 
that  one  number  is  greater  or  less  than  the  other, 
the  pupil  must  write  how  much  greater  or  less  one 
number  is  than  the  other  number. 

Individualizing  Instruction 

•  Slower  learners  may  need  more  oral  renaming 
practice  for  numbers  like  (38  —  14)  and  (24  +  53) 
before  doing  the  written  work  at  the  bottom  of 
page  95. 

•  More  capable  children  may  write  another  set 
of  problems,  using  information  from  the  chart  on  , 
page  94. 

•  All  pupils  may  work  Extra  Problems  Set  5. 

Looking  Ahead 

In  the  very  near  future  when  adding,  children 
will  need  to  rename  the  ones  and  carry  a  digit  to 
ten’s  place.  As  preparation  for  this  skill,  you  may  , 
wish  to  use  the  following  activities: 

•  Show  with  2-place  numerals  in  a  column  on 

the  chalkboard  3  or  4  addends  the  sum  of  whose 
ones  is  greater  than  9,  as  23  +  14  +  32  -f-  75.  Ask  1 
for  the  sum  of  the  ones  and  question  what  should 
be  done  to  show  14  ones  in  the  answer.  <1 

•  Pupils  should  quickly  recognize  that  14  ones  I 
can  be  renamed  1  ten  and  4  ones,  so  the  numeral  4 
can  be  written  in  one’s  place  and  the  digit  1  can  I 
be  carried  to  the  ten’s  column.  Note  that  this  gives  I 
a  precise  meaning  to  carry. 

•  To  give  practice  on  the  renaming,  write  on  the  I 
board  several  2-place  numerals  which  can  be  con-  I 
sidered  as  showing  the  sums  of  ones  in  addition  I 
examples.  Ask  pupils  to  rename  the  sum  to  bf  I 
tens  and  ones.  Have  them  use  the  form,  “16  ones  =  1 
1  ten  and  6  ones.” 
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7.  In  all,  the  Indians  killed  18  deer  on  the  trip. 
The  chart  shows  how  many  Flying  Cloud  killed.  How 
many  deer  were  killed  by  other  Indians?  15  deer 

1 8—3=  n 

8.  On  another  trip,  the  Indians  killed  33  ducks  and 
1 1  geese.  How  many  more  ducks  than  geese  did  they  kill? 

33—  1 1  =  n  22 

9.  They  used  69  arrows  in  all.  They  found  57  of 
them.  How  many  arrows  were  lost?  12  arrows 

69—  57=  n 

10.  Of  the  26  Indians  on  this  trip,  3  came  home  in 
one  canoe.  How  many  used  other  canoes?  23  Indians 

26—3=  n 

Write  w-examples  for  problems  5-10. 

♦  Extra  Problems.  Work  Set  5. 


How  Much  Greater?  How  Much  Less? 

Comparisons ;  inequalities  [O] 

1.  69  is  how  much  greater  than  (47  +12)? 

First  do  the  work  in  (  Vs.  47  +  12  =  59 

69  -  59  =  _?_,  so  69  is  _?_  greater  than  (47  +  12). 


2.  (58  -  13)  is  how  much  less  than  77? 

First  do  the^work  in  (  )’s.  58  -  13  =  45 

77  -  45  =  +,  so  (58  -  13)  is  3J_  less  than  77. 

[W] 

Write  your  work  for  Ex.  3-4  as  in  Ex.  1  or  Ex.  2. 


3. 

How  much  greater  is 

4. 

a. 

20  than  (77 

-  67)?  ,0 

a. 

b. 

(26  +  32)  than  35  ?  23 

b. 

c. 

36  than  (57 

—  31)?  io 

c. 

d. 

(76  -  46)  than  10?  20 

d. 

e. 

14  than  (97 

-  92)? 9 

e. 

How  much  less  is 
652  +  15)  than  78?  n 
(69  -  47)  than  38?  i6 
25  than  (44  +  24)?  43 
(69  -  33)  than  47?  n 
41  than  (89  -  33)?  15 

(ninety-five)  95 


Ordinal  Numbers 

Through  ft  nth  [O] 

A  number  may  tell  how  many  in  a  group,  or  set,  as  9 
dolls,  27  cents,  4  tens,  0  ones. 

A  number  may  mean  the  order  in  which  a  thing  comes. 
Numbers  that  tell  order  are  called  ordinal  numbers, 
or  ordinals. 

1.  Jack  placed  colored  cards  in  a  row  at  the  board. 

black  *  white 

a.  What  is  the  color  of  the  fifth  card?  a  the  sixth?/ 

seventh  first  third  second 

b.  Which  card  is  green  ?  a  yellow  ?Apink?  Ablue?  a 

fourth 

*  2.  Sue  wants  to  use  the  red  card.  This  is  the  _?_  card, 
or  card  4. 

fifth 

3.  Joe  picked  the  black  card.  This  is  the  _?_  card, 
or  card  _?_. 

4.  To  show  order  in  Ex.  2,  you  used  fourth  and  you 
used  4.  What  two  ways  did  you  use  in  Ex.  3?  fifth;  5 

5.  For  Ex.  a-i,  which  tell  how  many  in  a  set?  Which 

tell  about  the  order  in  which  a  thing  comes? 

a.  the  sixth  example  d.  Ex.  32  g.  15  boys 

b.  24  eggs  e.  page  85  h.  seat  5 

c.  the  fifth  time  f.  room  10  i.  8  birds 

nn  /  -  •  \  Ex.  b,  g,  and  i  tell  how  many. 

(ninety-six)  Ex.  Cj  anc|  h  te  1 1  about  order. 

*  Make  sure  pupils  realize  that  4th  card  and  card  4  are  both  names  for  the  ordinal  number. 
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Pupil’s  Objectives 

(a)  To  learn  the  use  of  numbers  as  a  means  of 
putting  things  in  order  or  as  a  way  of  identifying 
objects;  and  (b)  to  have  practice  in  adding  and 
subtracting  with  1-  and  2-place  numerals. 

New  Words 

(page  96)  fifth ,  ordinal,  sixth 

(page  97)  eighth,  ninth,  seventh 

Background 

When  we  use  numbers  to  answer  the  question 
“How  many?”  we  are  using  numbers  in  a  cardinal 
sense.  When  we  use  numbers  to  answer  the  ques¬ 
tion  “Which  one?”  we  are  using  numbers  in  an 
ordinal  sense. 

Children  who  have  used  Mathematics  We  Need  in 
previous  grades  were  introduced  to  the  use  of  ordi¬ 
nal  numbers  through  the  extended  work  accom¬ 
panying  each  lesson.  This  lesson  is  the  first  formal 
presentation  of  the  idea  in  the  grade-3  text. 

You  will  note  that  the  mathematical  terms 
“ordinal  numbers”  and  “ordinals”  are  used  in  the 
child’s  book.  You  are  encouraged  to  use  the  terms 
frequently,  but  you  may  find  it  useful  to  use  the 
phrases  “Numbers  that  tell  which  ones ”  or  “Numbers 
that  tell  the  order  of  things .”  Grade-level  numbers, 
page  numbers,  and  calendar  numbers  are  all  ex¬ 
amples  of  ordinals. 

Teacher’s  Preparation 

Have  six  to  ten  pieces  of  construction  paper,  each 
a  different  color,  to  place  in  the  chalk  tray  for  an 
activity  similar  to  the  activity  pictured  on  page  96. 

Write  each  of  the  numerals  from  1  through  10  on 
a  5"  X  8 "  card.  The  set  of  cards  will  be  used  for  an 
ordinal-number  game. 

Pre-Book  Lesson 

•  Tell  children  that,  so  far,  we  have  used  num¬ 
bers  to  tell  how  many  things  there  are  in  a  set. 
Identify  some  sets  of  things  in  the  classroom  and 
have  pupils  tell  how  many  there  are  in  each  set. 

•  If  you  have  been  identifying  rows  or  tables  of 
children  by  number,  say,  “When  I  say  Table  3,  does 


the  3  tell  how  many  tables  there  are  in  our  room?” 
Emphasize  that  we  say  “Table  3”  because  3  tells 
which  table  we  mean.  In  this  instance,  3  is  an 
ordinal  number  because  it  tells  which  one. 

•  Arrange  the  colored  pieces  of  construction 
paper  along  the  chalk  tray.  Have  children  select 
the  4th  piece  of  paper  from  the  right  (or  left).  Tell 
the  location  of  the  blue  piece  of  paper  by  number, 
not  by  color.  Have  children  identify  a  piece  of 
paper  by  number  and  have  others  find  it. 

•  Have  six  children  stand  in  a  row  at  the  front 
of  the  room.  Give  them  the  numeral  cards  in 
random  order.  Have  the  pupils  arrange  themselves 
correctly  in  order,  from  left  to  right.  This  activity 
can  be  varied  in  many  ways.  Place  the  cards  on 
chairs  or  desks  and  have  children  arrange  them  in 
order.  Give  children  the  cards  to  show  their  turns 
in  an  activity. 

•  Have  pupils  tell  other  ways  in  which  ordinal 
numbers  are  used. 

Using  the  Text  Pages 

•  Use  the  experiences  and  discussion  resulting 
from  the  Pre-Book  Lesson  to  re-emphasize  the 
important  points  developed  in  Ex.  1-7. 

•  All  pupils  should  be  ready  to  proceed  with  the 
written  work  in  Ex.  8-18. 

•  The  practice  exercises  at  the  bottom  of  page  97 
should  cause  no  trouble,  since  they  constitute 
review  work. 

Individualizing  Instruction 

•  Discuss  with  all  pupils  the  distinction  between 
fourth  as  used  in  the  ordinal  sense  and  one  fourth 
as  used  in  connection  with  a  part  of  a  whole  or  a  set 
(the  fractional-number  meaning) .  A  spelling  lesson 
in  which  ordinals  and  their  cardinal-number 
counterparts  are  listed  would  be  desirable. 

•  More  capable  children  may  be  able  to  do  the  work 
at  the  bottom  of  page  97  by  writing  answers  only. 

•  If  it  is  appropriate  in  your  community,  call 
attention  to  the  fact  that  streets  that  go  in  one 
direction  are  named  25th  Street,  26th  Street,  and  so  on, 
and  those  that  run  in  the  other  direction  are  named 
First  Avenue,  Second  Avenue,  and  so  on.  Sketch  on 
the  chalkboard  a  simple  map  of  the  city  showing 
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about  six  blocks  in  each  direction.  Have  children 
write  names  for  the  streets  and  avenues  in  the 
abbreviated  form:  1st  Ave.,  2d  Ave.,  5th  St.,  and 
so  on. 

•  Some  children  may  need  more  practice  in 
showing  A.  and  S.  facts.  Write  “13,”  “14,”  “15,” 


and  “16”  on  the  chalkboard.  Have  pupils  write  for 
each  sum  shown  as  many  different  names  as  they 
can  using  the  plus  and  minus  signs.  Or,  specify 
that  a  certain  number  of  different  names  should  be 
given  for  each  number. 

•  Assign  Extra  Examples  Set  41  as  needed. 


NOTES 
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*  The  simplified  forms  2d  and  3d  are  usually  used  instead  of  2nd  and  3rd. 


6.  In  box  A  the  short  way  to  write 
first  through  ninth  is  shown. 

a.  If  Nan  is  5th  in  her  row,  how 
many  children  are  ahead  of  her?4 

b.  Tuesday  is  the  3d  day  in  the 
week.  How  many  days  come  before  it 
in  the  week?2 

10th,  11th, 12th, 13th,  14th,  15th,  16th,  17th,  18th, 

7.  Count  from  10th  through  30th. 

1  9th,  20th,  21st,  22d,  23d,  24th,  25th,  26th, 27th, 

28th,  29th,  30th  [W] 

Use  the  short  way  to  show  what 
ordinals  come  just  before  and  after 

1st  -  3d  5th  -  7th  7th  -  9th 

8.  2d.  10.  6th.  12.  8th. 

3d  -  5th  2d  -  4th  4th  -  6th 

9.  4th.  11.  3d.  13.  5th. 


A 

first 

1st 

B 

horn 

*  second 

2d 

dime 

*  third 

3d 

cat 

fourth 

4th 

foot 

fifth 

5th 

drum 

sixth 

6th 

boat 

seventh 

7th 

hand 

eighth 

8th 

bird 

ninth 

9th 

pen 

From  box  B  copy  the  word  that  is 

hand  boat  pen  bird 

14.  seventh.  15.  6th.  16.  ninth.  17.  eighth. 


18.  What  is  the  ordinal  number  for  each  of  these 
words  in  box  B? 


3d  _  t  8th,  j^d  _  .7th  ,  -4th 

a.  cat  b.  bird  c.  dime  d.  hand  e.  foot 


To  Keep  in  Practice 

A.  and  S.  [W] 

Copy  in  columns.  Add  or  subtract. 


1.  40- 

o 

CM 

o 

<N 

6.  62  +  6  68 

11. 

55*  - 

25*  30* 

16. 

20,  2,  4,  329 

2.  79- 

970 

7.  89  —  6  83 

12. 

65*  +  4*69 * 

17. 

5,  2,  7,  0 1 4 

3.  88  - 

2761 

8.  43  +  5699 

13. 

77*  - 

75*  2* 

18. 

5,  3,  0,  614 

4.  7  4-  3239 

9.  68  -  4820 

14. 

68*  — 

6*  62* 

19. 

31,  2,  3,  238 

5.  49- 

2326 

10.  97  -  80 17 

15. 

49*  - 

47*  2* 

20. 

2,  0,  3,  6 1 1 

Extra  Examples.  Work  Set  41. 
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*  Requiring  pupils  to  do  the  adding  and  subtracting  provides 
further  practice  in  computing. 


Greater  Than?  Less  Than?  Equal  To? 

Equalities  and  inequalities  [W] 

Add  or  subtract.  Then  copy  the  example  and  write 
is  greater  than”  or  “is  less  than”  or  “is  equal  to.5 


> 


is  less  than 

(48  -  25)  .?.  30 

>  8. 

is  greater  than 

(14+  1  +  3)  _?_  16 

is  equal  to 

15  _?_  (58  -  43) 

=  9. 

is  equa 1  to 

(5  +  2  +  2  +  6)  _?_  15 

is  qreater  than 

17  _?_  (68  -  55) 

<  10. 

is  less  than 

(40  +  2  +  3  +  2)  _?.  50 

is  greater  than 

(27  4-  30)  _?_  52 

<  11. 

is  less  than 

(2  +  3  +  4  +  5)  _?_  18 

is  greater  than 

(87  -  40)  ?  30 

>12. 

is  greater  than 

(2  +  4  +  3  +  9)  .?.  16 

is  equal  to 

78  _?.  (42  +  36) 

=  13. 

is  equa 1  to 

69  _?_  (60  +  3  +  3  +  3) 

is  less  than 

25  _?_  (79  -  43) 

<  14. 

is  less  than 

12  (4  +  5  +  0  4-  6) 

Copy  each  example  again,  using  >  for  is  greater  than 
or  <  for  is  less  than  or  =  for  is  equal  to. 

See  symbol  before  each  example. 


If ...  9  Then  . . . 

Logic  [Wj 

**  Work  each  example.  Then  write  “T”  if  what  the 
sentence  says  is  true  or  “F”  if  false.  False  means  not  true. 


In  Ex.  la, 

a 


4  +  9  =  13,  not  14;  so  write 
b 


1.  If  n  =  4, 

then  n  +  9  =  14. 

2.  If  n  =  12, 

then  n  -  5  =  8.  f 


If  n  =  43, 
then  41  +  2  =  n.  t 

If  n  =  37, 
then  n  —  11  =  18. 


“la.  F.” 

c 

If  n  =  30, 

then  n  -f-  40  =  70.  t 

If  n  =  18, 

then  68  —  n  —  40.  f 


3.  If  n  =  9,  If  n  =  44,  If  n  =  36, 

then  39  —  n  =  30.  t  then  58  —  n  —  14.  t  then  49  —  n  =  13.  t 
#  Extra  Activity.  Work  Sets  89  and  90. 

98  (ninety-eight) 

**  The  word  false  is  probably  familiar  to  pupils  but  the  idea  that  a  sentence  is  false  when  it 
contains  an  equals  sign  may  be  hard  for  some  pupils  to  grasp. 
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Pupil’s  Objectives 

(a)  To  use  expressions  and  symbols  of  equality 
and  of  inequality;  and  (b)  to  use  the  language  and 
thinking  of  logic  to  tell  whether  sentences  are  true 
or  false. 

New  Word 

false 

Background 

Practice  in  using  mathematical  skills  which  have 
been  developed  may  be  provided  in  many  different 
settings.  These  alternate  routes  to  practice  afford 
the  opportunity  to  explore  important  mathematical 
concepts  and  ideas.  The  motivational  effect  of  the 
mathematical  idea  on  the  child  disguises  the  drill 
objective  of  the  exercise.  Making  drill  more  palat¬ 
able  by  placing  it  in  a  new  mathematical  setting 
fulfills  two  important  objectives. 

Drill  in  adding  and  subtracting  with  2-place 
numerals  and  in  adding  three  and  four  addends  is 
provided  in  the  written  activities  on  page  98.  At 
the  top  of  the  page  drill  is  couched  in  the  language 
of  equality  and  inequality  while  at  the  bottom  it  is 
placed  in  the  mathematical  setting  of  logic. 

Pre-Book  Lesson  (page  98  top) 

•  Show  on  the  chalkboard  addends  in  paren¬ 
theses  for  some  A.  and  S.  facts.  Review  the  renam¬ 
ing  of  a  number.  Then  have  children  tell  other 
names  for  the  numbers  shown  in  the  parentheses. 

•  Have  children  tell  other  names  for  numbers, 
such  as  (42  +  15)  and  (87  -  45). 

•  Use  a  number-line  picture  to  find  another 
name  for  (44-2  +  3  +  6).  Do  the  same  using 
other  sets  of  three  and  four  addends. 

•  Write  on  the  chalkboard,  “25  _  ?  _  (14  +  12).” 

[Ask  a  child  to  rename  the  number  shown  in  paren¬ 
theses.  Ask  another  child  to  compare  the  renamed 
number  with  25,  and  then  use  either  is  greater  than 
I  or  is  less  than  to  make  the  sentence  true.  Repeat  the 
exercise  using  a  symbol  until  you  feel  that  pupils 
have  mastered  the  technique. 

i 


Using  the  Text  Page  (top) 

Be  sure  pupils  understand  the  directions  for  the 
written  work  on  the  text  page.  Then  they  should 
be  able  to  proceed  without  any  difficulty. 

Pre-Book  Lesson  (page  98  bottom) 

•  Review  if-then  type  of  thinking  (see  Teaching 
Page  74).  Make  sure  that  the  children  know  that 
n  can  stand  for  any  number. 

•  Write  on  the  chalkboard,  “If  n  =  16,  then 
n  —  8  =  ?”  Say,  “Who  can  make  this  number  sen¬ 
tence  true?”  Ask  other  children  if  they  agree  that 
the  sentence  is  true. 

Ask  someone  to  complete  the  sentence  so  that  it 
is  not  true.  Emphasize  that  there  are  many  ways 
to  make  the  sentence  false  (not  true),  but  there  is 
only  one  number  that  makes  the  sentence  true. 

•  Use  other  examples  to  make  true  and  false 
sentences. 

•  Write  on  the  chalkboard:  “If  n  =  7, 

then  n  +  3  =  12.” 

Ask,  “Is  the  sentence  true  or  false?  Why?” 

•  Repeat  with  other  examples. 

Using  the  Text  Page  (page  98  bottom) 

You  may  wish  to  have  your  pupils  write  their 
work  for  each  example  and  then  write  “T”  or  “F.” 

Individualizing  Instruction 

•  Slower  learners  may  need  more  oral  direction 
for  both  written  activities  on  the  text  page.  Per¬ 
haps  this  can  be  accomplished  in  small-group  work 
or  you  may  prefer  to  circulate  among  the  class  and 
help  children  individually. 

•  More  capable  children  (perhaps  others)  may  be 
assigned  the  following  written  work  after  complet¬ 
ing  the  work  at  the  top  of  page  98.  Instead  of 
writing  “is  greater  than,”  or  “is  less  than”  for_  ?  _, 
write  for  each  example  how  much  greater  or  less 
the  first  number  shown  is  than  the  second  number. 
For  Ex.  1  they  would  write,  “(48  —  25)  is  7  less 
than  30.” 

•  More  capable  children  may  do  Extra  Activities 
Sets  89  and  90. 
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Pupil’s  Objectives 

(a)  To  gain  oral  and  written  practice  in  using 
other  names  for  numbers;  and  (b)  to  find  answers 
for  number  sentences  which  involve  renaming  two 
numbers  before  completing  an  operation. 

Background 

On  page  77,  number  sentences  containing  two  sets 
of  parentheses  (two  numbers  to  be  renamed)  were 
introduced.  After  renaming  the  two  numbers  to 
obtain  the  standard  names,  children  were  to  indicate 
whether  the  two  numbers  were  equal.  They  learned 
that  it  was  often  necessary  to  find  the  standard 
names  by  completing  the  operation  indicated 
within  the  parentheses  before  the  equality  relation¬ 
ship  could  be  determined. 

On  page  99,  the  number  sentences  contain  two 
sets  of  parentheses.  In  this  instance,  however,  an 
operation  is  to  be  performed  on  the  renamed  num¬ 
bers.  Once  again,  it  is  necessary  to  complete  first 
the  work  indicated  within  the  parentheses.  Then, 
the  operation  indicated  by  the  symbol  between  the 
parentheses  is  performed  on  the  renamed  numbers. 
Because  addition  and  subtraction  are  binary  opera¬ 
tions,  we  add  or  subtract  using  only  two  numbers 
at  a  time. 

The  knowledge  and  skills  required  by  this  mate¬ 
rial  are  limited  to  the  basic  A.  and  S.  facts.  The 
mathematical  setting  of  the  number  sentence  with 
the  parentheses  is  highly  motivational.  Drill  which 
may  be  presented  in  a  more  conventional  form  may 
be  pursued  with  vigor  and  enthusiasm  under  these 
circumstances. 

Teacher’s  Preparation 

Be  prepared  to  use  the  number-fact  cards  (see 
Teaching  Page  76)  and  the  number  cards  in  a  Show 
the  Answer  activity  (see  Teaching  Page  1).  All 
children  now  should  have  a  complete  set  of  numeral 
cards  for  the  set  of  whole  numbers  from  0  through 
18. 

Pre-Book  Lesson 

•  Write  “(12  —  6)”  on  the  chalkboard.  Ask  a 
child  to  tell  what  number  has  been  shown.  (Or  say, 


“This  is  one  way  of  naming  what  number?”)  Play 
Show  the  Answer  by  showing  numbers  in  parentheses 
on  the  chalkboard  and  having  the  pupils  hold  up 
the  numeral  card  to  show  the  number  named. 
Decide  on  some  signal  upon  which  all  children  will 
show  their  answers  at  the  same  time. 

•  Show  on  the  board  any  of  the  whole  numbers 
from  0  through  18.  Have  children  rename  the  num¬ 
ber  in  any  way  they  wish.  You  may  wish  to  use 
Student  Helpers  for  this  activity.  If  your  class  is 
seated  in  rows  or  at  tables,  a  Student  Helper  at 
each  table  can  help  you  by  checking  the  responses 
in  his  group. 

•  Write  number  sentences  on  the  board  in  the 
following  steps: 

Step  7.  Write  just  this  much  of  the  number  sentence: 

(4  +  6) 

Ask,  “This  is  a  name  for  what  number?” 
Write  the  numeral  beneath  the  parentheses 
when  it  is  given. 

Step  2.  Write  the  next  part  of  the  number  sentence: 

(4  +  6)  (12  -  5) 

10  7 

Elicit  the  number  named  by  this  part  of  the 
sentence  and  write  the  numeral. 

Step  3.  Write  an  operation  symbol  between  the  two 
pairs  of  parentheses: 

(4  +  6)  +  (12  -  5) 

10  7 

Ask,  “What  does  this  sign  tell  us  to  do?” 

Step  4.  Finish  writing  the  number  sentence  using  r 
and  then  complete  the  work  beneath  tc 
make  a  true  number  sentence: 

(4  +  6)  +  (12  -  5)  =  n 
10  +  7  =17 

Using  the  Text  Page 

•  Have  pupils  use  a  number-line  picture  or  othe:  1 
aids  to  assist  them  in  the  renaming  of  numbers  ii 
Ex.  1-6. 

•  Permit  slower  learners  to  use  dot  pictures,  ; 
number-line  picture,  or  the  Arithme-Sticks  for  hel)  I 
in  renaming  the  numbers  in  the  written  work. 
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*  More  work  with  parentheses  to  point  up  other  names  for  numbers!  Using  a  variety  of  names 
for  numbers  is  an  important  strand  in  modern  mathematics. 


Can  You  Add  and  Subtract  This  Way? 


Using  another  name  for  a  number  [O] 


1.  For  (2  +  2)  +  (3  -f  5)  =  we  can  write 

4  +  8  =12.  Explain.  2+2=4;  3+5=8 

2.  For  (10  -  6)  +  (7  +  2)  =  n,  we  can  write 

13 

4  +  9  =  _?_.  Explain.  io-6=4;  7+2=9 

3.  For  (3  +  5)  -  (10  -  8)  =  n ^  we  can  write 

8  -  2  =  _?_.  Explain.  3+5=8;  10-8=2 

4.  For  (3  +  6  +  8)  -  (3  +  5  +  9)  =  n,  we  can  write 

1  <-7  1  <>7  t?  1  *  3  +  6+8=17 

17  —  17  =  _?_.  Explain.  3+5+ 9=  17 

Copy  on  the  board  and  finish  each  example  in  rows 
5  and  6.  Explain  your  work  for  each  example. 


a 


b 


5.  (11  -  7)  +  (8  +  2)  =  » 

6.  (13  -  9)  -  (11  -  7)  =  n 


(4  +  7)  +  (3  +  4)  =  n 

(12  +  3  +  4)  +  (40  -  30)  =  □ 


[w] 


Copy  and  finish  the  examples  in  rows  7-14. 


7.  (6  +  4)  -  (18  -  9)  =  n 

8.  (5  +  9)  +  (2  +  3)  =  n 

9.  (16  -  8)  +  (4  +  5)  =  » 

10.  (5  +  6)  -  (13  -  6)  =  n 

11.  (4  +  8)  +  (13  -  9)  =  O 

12.  (17  -  8)  -  (5  +  3)  =  n 


(40  +  3  +  3)  -  (2  +  4)  =  n 
(3  +  1  +  7)  +  (76  -  4)  =  n 
(86  -  2)  -  (3  +  3  +  8)  =  n 
(52  +  2  +  3)  -  (15  -  8)  =  n 


13.  (9  +  2)  -  (11  -  4)  =  n 

14.  (12  -  5)  +  (16  -  6)  =  n 


4 


(59  -  46)  +  (2  +  0  +  2)  =  n 
(3  +  30)  +  (6  +  1  +  8)  =  n 
(89  -  0)  -  (2  +  4  +  7)  =  a 
(3  +  2  +  0  +  4)  +  (28  -  8)  = 


(ninety-nine)  99 


Reading  3-Place  Numerals 

100  One  hundred^®! 

1.  What  page  of  the  book  is  this?  AHow  do  we  read  it?  A 

2.  Other  people  have  used  ways  different  from  ours  to 
write  numerals.  In  the  picture  are  other  ways  of  naming 
100.  Can  you  tell  that  they  mean  100?  nd 

It  has  3  digits. 

3.  The  numeral  100  is  called  a  3-place  numeral.  Why?  a 

4.  A  digit  in  one’s  place  or  in  ten’s  place5  shows  t]ieens 
number  of  ones  or  tens.  What  does  5  show  in  5?  Ain  50?  A 

5.  In  100,  the  digit  1  is  said  to  be  in  hundred’s  place. 
What  does  the  1  show?  1  hundred 

6.  What  digit  is  in  hundred’s  place  in  each  of  these? 

a.  470  4  b.  608  6  c.  293  2  d.  881  8  e.  362  3  f.  502  s 

7.  470  is  read,  “four  hundred  seventy.”  608  is  read, 
“six  hundred  eight.”  Read  numerals  c-f  in  Ex.  6. 

c.  two  hundred  ninety-three  e.  three  hundred  sixty^fwo 

d.  eight  hundred  eighty-one  f  .  five  hundred  two 

You  count  by  hundreds  (100’s)  in  the  same  way  that 
you  count  by  ones  and  by  tens,  100,  200,  300,  and  so  on. 

100,  200,  300,  400,  500,  600,  700,  800,  900 

8.  Count  by  hundreds  from  100  to  900. 

*  100  (one  hundred) 

*  Much  extra  experience  in  reading  3-place  numerals  and  the  associated  words 
has  been  provided  by  the  use  of  both  forms  for  page  numbers. 
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Pupil’s  Objectives 

(a)  To  review  the  decimal  structure  of  3-place 
numerals;  and  (b)  to  learn  to  read  3-place  numerals 
from  100  through  999  and  understand  what  they 
show. 

New  Word 

(page  101)  renamed 

Background 

Pupils  who  used  Mathematics  We  Need  in  the  sec¬ 
ond  grade  have  been  introduced  to  the  reading  of 
3-place  numerals  from  100  through  200  and  what 
these  numerals  show.  To  understand  the  im¬ 
portance  of  positional  value  in  the  base-ten  numer¬ 
ation  system  and  to  apply  this  knowledge  in  com¬ 
putation,  pupils  will  need  much  guidance  in 
learning  what  3-place  numerals  show.  The  time 
spent  in  developing  understanding  now  will  be  well 
repaid.  Progression  from  2-place  to  3-place  nu¬ 
merals  should  not  prove  difficult. 

In  the  work  at  the  bottom  of  page  101,  youngsters 
are  helped  to  see  situations  in  which  the  number 
for  the  total  set  of  ones  is  greater  than  9. 

Teacher’s  Preparation 

Have  Ginn  Arithme-Sticks*  available,  if  possible, 
for  demonstration  work.  Have  an  abacus  picture 
for  each  of  three  positions  available  for  each  child. 
(On  8J"  X  W"  paper  ditto  three  vertical  marks 
about  2  inches  apart.  Each  mark  represents  a 
position  on  the  Arithme-Sticks  or  on  an  abacus.) 
Have  ready  one-inch  squares  of  construction  paper 
for  the  beads  on  the  Arithme-Sticks. 

Pre-Book  Lesson 

•  Give  each  child  an  abacus  picture  and  some 
“beads.”  Show  29  as  9  ones  and  2  tens  on  the 
Arithme-Sticks.  Have  each  pupil  do  the  same  on 
his  abacus  picture.  On  the  chalkboard  write  the 
numeral  for  the  number  being  represented  on  the 
Arithme-Sticks  and  on  the  abaci  pictures.  Discuss 
the  relationship  between  ones  and  tens  on  the 
Arithme-Sticks  and  also  as  shown  by  the  numeral. 

*  See  3,  page  xix. 


Bring  out  that  a  digit  in  one’s  place  of  the  numeral 
tells  the  number  of  ones  whereas  the  same  digit  in 
ten’s  place  would  tell  the  number  of  tens. 

•  Have  pupils  show  numbers  like  19,  39,  49,  79 
on  the  abacus  picture.  When  the  abacus  shows  39, 
direct  children  to  show  1  more  one.  Make  certain 
that  children  understand  that  because  there  are 
then  10  ones,  the  10  ones  are  to  be  shown  as  1  ten 
on  the  10’s  mark.  Have  pupils  experience  removing 
10  ones  from  the  l’s  mark  and  placing  1  ten  on 
the  10’s  mark  at  the  left. 

You  may  wish  to  refer  to  the  story  about  the 
Fisherman’s  system  of  keeping  a  record  (See  Teach¬ 
ing  Page  4).  Bring  out  that  the  10-idea  in  the 
system  probably  is  related  to  man’s  10  fingers. 

•  Have  children  show  99  on  the  abacus  picture. 
Ask,  “How  much  is  1  more  than  99?”  Then  direct 
the  children  to  show  1  more  on  the  abacus  picture. 
Three  types  of  responses  will  probably  result. 
Some  children  will  place  1  more  bead  on  the  l’s 
mark  to  show  10  ones  and  9  tens.  The  majority  of 
the  children  probably  will  change  the  10  ones  to 
1  ten  and  leave  the  beads  for  10  tens  on  the  abacus 
picture.  A  small  group  of  children  will  also  remove 
the  beads  for  10  tens  and  place  1  bead  on  the  100’s 
mark.  Make  sure  that  all  pupils  complete  the  pic¬ 
ture  properly  to  show  1  bead  on  the  100’s  mark 
and  no  beads  on  10’s  or  l’s  marks.  Ask  what  the 
abacus  picture  then  shows.  Use  the  various  abacus 
pictures  as  a  basis  for  fostering  a  higher  level  of 
understanding  about  the  use  of  tenness  in  our  sys¬ 
tem  of  keeping  a  record.  The  children  now  should 
begin  to  generalize  that,  on  the  abacus,  10  beads 
on  any  mark  are  enough  to  make  1  more  bead  on 
the  next  mark  to  the  left. 

•  Direct  children  to  show  other  numbers  of 
hundreds,  tens,  and  ones  on  their  abaci  pictures; 
i.e.,  2  hundreds  4  tens  8  ones.  Ask  someone  to  tell 
what  is  shown  and  the  number  it  means.  Continue 
this  activity  by  having  one  child  tell  a  number 
and  the  remainder  of  the  class  show  it  on  their 
abaci  pictures.  One  child  may  demonstrate  on  the 
Arithme-Sticks  and  another  write  the  numeral  on 
the  chalkboard.  Discuss  what  is  shown  and  focus 
on  what  each  digit  in  the  numeral  shows. 
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•  Review  counting  by  l’s  and  by  10’s.  Extend 
this  ability  now  to  counting  by  100’s.  Do  not 
always  start  at  100. 

•  Write  sets  of  2-place  numerals  on  the  chalk¬ 
board  and  direct  pupils  to  tell  the  greatest  number 
and  the  least  number  shown  in  each  set.  Extend 
this  activity  by  using  sets  of  3-place  numerals. 

Using  the  Text  Pages 

•  You  may  wish  to  use  one  of  the  teaching  de¬ 
vices  mentioned  in  the  Pre-Book  Lesson  during 
discussion  of  Ex.  1-7. 

•  Draw  a  number-line  picture  to  show  that 
points  on  a  number  line  may  be  used  for  counting 
by  100’s  as  well  as  by  10’s  and  l’s.  Use  number¬ 
line  pictures  somewhat  like  these  while  discussing 
Ex.  8-13.  This  will  help  to  develop  understanding 
of  the  numbers  shown  by  3-place  numerals. 


• — 

0 

100  200  300 

400 

500  600  700 

800 

900 

160 

170  180 

190 

200  210 

220 

230 

— * — < — 

— — 

367  368  369  370  371  372  373 


Use  a  number-line  picture  to  show  the  whole 
number  just  before  and  just  after  any  given 
number. 

•  For  the  work  at  the  bottom  of  page  101,  have 
pupils  show  each  number  on  the  Ginn  Arithme- 
Sticks  or  an  abacus  picture  before  completing  Ex. 
1-4.  They  will  thus  be  helped  to  see  situations 
when  the  number  for  the  total  set  of  ones  is  greater 
than  9. 

•  For  the  written  work  (Ex.  5-10)  permit  the 
children  to  use  an  abacus  picture  if  they  need  to. 

Individualizing  Instruction 

•  All  pupils  may  be  helped  by  activities  such  as 
these: 


a.  Examples  similar  to  the  following  may  be 
used  for  practice  in  showing  the  whole  number  just 
before  a  number,  just  after  a  number,  and  in  be¬ 
tween  two  numbers. 

_  ?  _  123  175  _  ?  _  131  .?  .  133 

_  ?  _  476  217  .?  _  199  _?  _  201 

_  ?  _  500  670  .?  _  709  .?  .  711 

b.  Plave  pupils  show  the  set  of  odd  numbers  or 
the  set  of  even  numbers  for  any  given  set  of  whole 
numbers  (i.e.,  205  through  240). 

c.  Ditto  or  have  children  make  a  chart  like  the 
following.  Starting  with  any  given  number,  the 
children  will  count  by  l’s  and  write  the  numerals 
as  far  as  the  space  in  the  chart  will  permit. 


171 

172 

173 

174 

•  More  capable  children  may  do  any  of  the  fol¬ 
lowing: 

a.  Make  number-line  pictures  to  show  the  num¬ 
bers  in  Ex.  10-13  at  the  top  of  page  101. 

b.  Finish  examples  to  demonstrate  clear  under¬ 
standing  of  the  structure  of  the  decimal-numeration 
system.  Some  examples  might  be: 


100  and  5  and  40  =  _  ?  _ 

4  tens  and  2  hundreds  and  7  ones  =  _  ?  _ 
14  tens  and  6  ones  =  _  ?  _ 

263  =  _  ?  _  tens  and  _  ?  _  ones 


•  Slower  learners  may  draw 
abacus  pictures  like  this. 

a.  What  number  is  shown  on 
the  abacus?  Write  the  numeral. 

b.  Draw  the  beads  on  an 
abacus  picture  to  show  630. 


100  10 
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I 


9.  To  count  by  10’s  from  180  say,  “180,  190,  200, 
210,”  and  so  on.  Count  by  10’s  from 


a.  470  to  570. 

470,480,490,500,510, 


b.  530  to  610. 

530,540,550,560, 

520,  530,  540,  550,  560,  570  570,  580,  590,  600,  610 

Count  by  l’s.  Say  what  is  missing. 


c.  690  to  800. 

690,  700,710,720,730,740, 
750,760,770,780,790,800 


199 

201 

203 

205 

1 

•v 

1 

v# 

200,  _?_, 

202,  _?_, 

204,  _?_ 

778 

780 

781  782 

784 

779,  _?_, 

.?_,  _?_, 

-<l 

OO 

V* 

1 

•yj 

I 

12.  What  numbers  come  just  before  and  just  after 

9-581  960-962  6ST8-  700  399-40T1  700-  702 

e.  701? 


579 

a.  580? 


b.  961?  c.  699?  d.  400? 

13.  What  is  the  greatest  and  the  least  number  shown 
in  each  of  sets.a-c? 

greatest;  609  greatest;  900  greatest;  601 

a.  609,  424,  599  b.  900,  388,  401  c.  399,  502,  601 

least;  424  least;  388  least;  399 


Renaming  Numbers  Greater  than  9 

Readiness  for  carrying  to  ten's  place  [O] 

A  II  II  ||  II  II  II  The  number  for  this  set  of  marks  is 
12.  For  set  A,  12  can  be  named  12  ones. 

B  +11  The  number  for  set  B  is  also  12  and  for 
this  set,  12  can  be  renamed  1  ten  and  2  ones.  Because 
12  ones  and  1  ten  and  2  ones  are  both  names  for  12,  we 


can  write,  “12  ones  =  1  ten  and  2  ones.” 

1  4 

1. 

17  ones  =  1  ten  and  _?_  ones 

A 

3. 

14  ones  = 

_?_  ten  and  _?_  ones 

5  A 

2. 

43  ones  =  _?_  tens  and  3  ones 

4. 

56  ones  = 

■J  o 

_?_  tens  and  _?.  ones 

[W] 


Copy.  Finish  the  work  to  rename  the  number. 
i 


12  ones  = 

_?_  ten  and  2  ones 

1  5 

8. 

11  ones  = 

_?_  ten  and  _?_  one 

2  0 

15  ones  = 

_?_  ten  and  _?_  ones 

1  8 

_?_  ten  and  _?_  ones 

9. 

20  ones  = 

_?_  tens  and  _?_  ones 

^  A 

18  ones  = 

10. 

34  ones  = 

_?_  tens  and  _?_  ones 

(one  hundred  one)  101 

Now  pupils  begin  to  use  other  names  for  numbers  as  preparation  for  work  when  the  sum  shown 
for  ones  or  tens  or  hundreds  is  greater  than  9. 


^  Mary  found 

B 

&  ^  <$)  © 

Billy  found 

In  all 

Renaming  and  Carrying  to  Ten’s  Column 

2  6  l°l 

1.  Picture  A.  Mary’s  shells:  _?_  tens  and  _?_  ones 

26  J8  8 

or  Billy’s  shells:  _?_  ones,  or  _?_. 

2.  Picture  B.  For  the  total,  Mary  made  as  many  tens 
as  she  could.  There  were  _?_  tens  and  _?_  ones. 

3.  Ex.  C.  To  add  26  and  8,  add  ones,  then  tens. 

a.  Explain  the  2  tens  and  14  ones.  14  ones  =  1  ten 
and  4  ones,  so  add  1  ten  to  the  2  tens. 

b.  Why  can  we  think  of  the  sum  as  3  tens  and  4  ones? 

2  tens  and  14  ones  =  3  tens  and  4  ones 


c 

D  Tens 

Ones 

E 

2  tens  and  6  ones 

1 

1 

2 

6 

26 

+  8  ones 

2  tens  and  14  ones,  or 

1  + 

8 

8 

3  tens  and  4  ones,  or  34 

3 

4 

34 

4.  Ex.  D  shows  carrying  when  adding  the  short  way. 
Ones:  6  +  8  =  14.  14  ones  =  1  ten  and  _?_  ones. 

Write  “4”  in  one’s  place  and  write  “1”  over  the  ten’s 
digit  2.  We  say  that  we  have*carried  1  to  ten’s  column. 
Tens:  1  +  2  =  ?3  The  sum  of  26  +  8  is  3_?_. 

5.  Ex.  E  shows  the  shortest  way  to  add.  Explain. 

6+8=14  Carry  1  to  ten’s  column.  2+1  =  3 

102  (one  hundred  two) 

*  Note  the  meaningful  use  of  “carry.”  For  the  numeral  14,  the  digit  1, 
not  the  number  1,  is  carried  to  the  ten’s  column. 
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Pupil’s  Objective 

To  learn  the  rationale  of  higher-decade  addition 
with  renaming  and  carrying. 

New  Word 

(page  102)  carrying 

Background 

Pages  102  and  103  are  the  first  two  pages  of  a 
sequence  of  pages  designed  to  give  intelligent 
mastery  of  higher-decade  addition  with  renaming 
and  carrying  a  digit  to  ten’s  column.  The  first  step 
is  understanding  the  process  of  finding  sums  for 
such  examples  as  46  +  7  and  8  +  63. 

Pupils  have  had  partial  preparation  for  this  new 
skill  in  written  and  oral  looking-ahead  activities 
involving  renaming.  When  2  tens  and  16  ones  is 
renamed  36,  the  child  has  actually  completed  the 
last  step  in  renaming  and  carrying  in  higher-decade 
addition. 

In  order  to  demonstrate  the  need  for  renaming 
and  carrying,  it  is  wise  to  begin  by  using  real  or 
representative  objects  to  solve  a  classroom  problem 
before  proceeding  with  the  material  in  the  pupil’s 
book.  In  this  way  the  children  actually  may  change 
objects  from  a  set  of  ones  to  a  set  of  tens  and  a  set 
of  ones.  Representative  objects  such  as  dowels, 
tongue  depressors,  or  cardboard  strips  have  their 
special  advantage  for  demonstration  purposes,  since 
they  can  be  assembled  readily  in  sets  of  tens. 

However,  when  adding  numbers,  the  idea  of 
renaming  the  number  of  ones  and  then  carrying  a 
digit  to  ten’s  place  should  be  emphasized.  Note 
that  we  carry  a  digit  not  a  number. 

Teacher’s  Preparation 

•  Have  available  sets  of  objects  such  as  books, 
pencils,  boxes  of  crayons  to  use  in  the  Pre-Book 
Lesson. 

•  Teaching  aids  such  as  pocket  charts,  an 
abacus,  and  Ginn  Arithme-Sticks  are  particularly 
useful  in  conjunction  with  this  lesson. 

Pre-Book  Lesson 

•  Present  a  classroom  situation  similar  to  the 


following  in  which  the  number  for  the  total  of  two 
sets  of  objects  must  be  found  such  that  regrouping 
is  involved  (i.e.,  18  books  and  4  books). 


First,  set  up  the  books  in  a  pile  of  1  ten,  another 
pile  of  8,  and  another  pile  of  4,  as  in  picture  A. 
Next,  place  the  pile  of  4  books  on  top  of  the  pile 
of  8  books  to  make  a  total  of  12  books,  as  in  pic¬ 
ture  B.  Elicit  from  the  class  that  two  sets  have 
been  joined. 

Now,  ask  pupils  to  suggest  ways  of  finding  the 
number  for  the  total.  Associate  the  renaming  of 
12  in  many  different  ways  with  the  rearranging  of 
the  12  books  in  many  different  ways. 

With  the  books  arranged  as  in  picture  C,  ask  why 
that  way  of  renaming  the  number  12  will  be  more 
useful  than  any  other  way.  Guide  the  children  to 
state  and  see  that  this  is  really  the  way  we  rename 
the  number  for  addition.  In  this  activity  your 
pupils  will  have  moved  or  carried  a  set  of  10  to 
the  set  of  10  that  was  already  there.  Similarly, 
with  numerals,  they  carry  a  digit  to  ten’s  column. 

•  Use  dowels,  pencils,  cardboard  strips,  and  so 
on  to  illustrate  other  examples.  While  some  pupils 
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continue  demonstrations  with  objects  for  similar 
examples,  have  the  children  at  their  desks  make 
individual  records  with  <^)  ’s  and  / ’s,  with  words 
tens  and  ones,  and  with  numerals,  as  shown  below. 
Emphasize  the  renaming  and  eventually  the  carry¬ 
ing  of  the  digit  to  ten’s  column. 


29  +  6  =  ? 

2  tens  and  9  ones 
+  6  ones 

1 

29 

+  6 

0#/  JliTD 
n  ml y 

2  tens  and  15  ones, 
or  renamed, 

3  tens  and  5  ones, 
or  35 

35 

Using  the  Text  Pages 

•  Be  sure  to  stress  the  regrouping  of  sets  or  the 
renaming  and  carrying  that  occurs  in  each  of  Ex. 


1-6  (e.g.,  in  box  C,  2  tens  and  14  ones  are  renamed 
3  tens  and  4  ones). 

•  If  slower  learners  cannot  find  sums  in  the  ways 
suggested  for  Ex.  7-11,  let  them  use  a  pocket  chart* 
in  the  way  illustrated  in  the  sequence  below  for 
finding  the  sum  of  23  -j-  8. 

Individualizing  Instruction 

•  Give  the  slower  learners  as  much  individual 
attention  as  possible.  Permit  them  to  use  any 
manipulative  or  visual  aids  which  will  help  them  in 
their  written  work.  They  may  need  more  “renam¬ 
ing”  written  work  of  the  following  types: 

15  ones  may  be  renamed  _  ? 

17  ones  may  be  renamed  _  ?  _. 

5  tens  and  _  ?  _  ones  may  be  renamed  62. 

•  More  capable  children  may  check  their  work  by 
drawing  number-line  pictures  to  illustrate  finding 
the  sums  for  the  examples  in  rows  8  and  9. 

•  See  21,  page  xix. 


23 


Add  8  ones 


Regroup 


C 

Tens  Ones 

in  n 
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6.  Joe  found  snails  at  the  beach.  He  counted  9  snails 
in  one  can  and  36  in  the  other.  How  many  snails  were 
in  the  two  cans?  9  +  36  =  n 

a.  Explain  and  finish  the  work  in  Ex.  F. 

b.  Tell  how  to  add  the  short  way  in  Ex.  G;  in  Ex.  H. 


F 

G  Tens  l  Ones 

H 

9  ones 

1  1 

1 

i 

+3  tens  and  6  ones 

!  9 

1 

9 

3  _?Lens  and  _?!?,  oT  45 

4  _?f_ens  and  _?5,°or 

+  3  .  6 

36 

•  *  • 

4  5 

45 

[W] 

Copy  the  examples  in  row  7.  Find  the  sums  by  using 


tens  and  ones,  as  in  Ex.  C  and  F. 


7.  a.  32  +  9 

b.  63  +  8 

40 

c.  2  +  38 

63 

d.  6  +  57 

42 

e.  34  +  8 

32 

f.  9  +23 

*  For  rows  8- 
the  short  way, 

a 

•1 1  copy  the  numerals  in 
as  in  Ex.  E  and  H. 

b  c 

columns  and  add 

I 

d  e 

f 

43 

8.  5  +  4651 

53  +  760 

56  +  8  64 

17  +  5  22 

46  +  9  55 

5  +  38 

A  A. 

9.  36  +  541 

19  +  4  23 

39  +  9  48 

8  +  75  83 

4  +  57  6i 

40 

37  +  9 

In  some  of  these  you  do 
10.  8  +  7987  44  +  6  50 

not  rename  and  carry: 

39  +  5  44  77  +  6  83 

28  +  3  31 

55 

4+51 

11.  62  +  971 

32  +  7  39 

8  +  74  82 

73  +  6  79 

9  +  67  76 

24 

15  +  9 

When  the  sum  of  the  ones  is  greater  than  9, 
write  the  digit  for  the  ones  in  one’s  place  and 
carry  the  digit  for  the  tens  to  the  ten’s  column. 
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*  Many  children  will  need  to  use  the  crutch  of  showing  the  carried  digit  but,  as  they  become 
more  competent,  encourage  them  to  drop  this  crutch. 


14  +  9 
24+9 
34+9 
44+9 

Answer  to  “c” 

1  ten  +  1  ten  =  2  tens 


More  Sets  Using  Addition  Facts 

With  bridging  [O] 

1.  The  set  of  examples  in  box  A  use  what  A.  fact?  4+9=13 

a.  In  each  example  the  sum  of  the  ones  is  13 

b.  Why  is  there  1  more  ten  in  the  sum  than  is  shown 
by  the  ten’s  digit  in  the  2-place  numeral?  The  sum  of  the  ones 

J  0  r  is  greater  than  9. 

c.  To  add  14  and  9,  first  add  ones,  4  +  9.  Thinks 
“13.”  Then  for  the  sum  think ,  “23.”  Explain.  The  sum  °f 

the  ones  CLJ )  can  be  rename^  \  ten  pnd  3  ones,  Carry  1  to  ten 's  column .  1  ten+  1  ten=  2  tens 

a.  For  each  addition  in  box  A,  tell  the  tens  in  the  sum. 

Then  tell  the  whole  sum.  2,23;  3,33;  4,43;  5,53 


35  +  7 
5  +  57 
75  +  7 
5  +  87 


e.  Say  3  other  examples  in  this  same  A.  set.  Answers  will  vary . 

54+9;  64+9;  74+9 

2.  The  set  of  examples  in  box  B  use  what  A.  fact?  5+7=12 
a.  For  each  example,  there  are  12? _  ones  so  there  is  _?_  1 


more  ten  in  the  sum. 


5  +  7=  12,  so  35  +  7=42 


b.  To  add  35  and  7  think ,  “12,  42.”  Explain. 

5+  7=12,  so  5  +  57  =  62 

c.  To  add  5  and  57  think ,  “12,  62.”  Explain. 


d.  Tell  how  to  think  in  adding  in  the  other  examples. 

“12,  82“  “12,  72” 

e.  Say  3  other  examples  in  this  same  A.  set. 

Answers  will  vary.  25+7;  45+7;  65+7 


Answers  to  3, 4,5,6  f  For  rows  3-6,  tell  the  A.  fact  used  for  each  example. 

Say  another  example  in  the  same  A.  set.  Answers  win  vary. 

a  b  c  d  e  f 

3.  28  +  5  8+5  =  1378  +  88+8=166  +  16e +6=124+  374+7=  116  +  68  6+8=1-83  +  9 

3;  33  8;  86  2;  22  4;  41  7;  74 

4.  7  +  147+4=u8  +  398+9=1774  +  64+6=io18  +  2s+2=io3  +  533+3=652  +  8 

2;  21  4;  47  8;  80  2;  20  5;  56 

5.  89  +  99+9=187  +  37  7+7=149  +  4  l9+i  =  io5  +  25s+s  =  io48  +  7  8+7=i39  +  6 

9;  98  4;  44  5;  50  3;  30  5;  55 

6.  47  +  67+6=1355  +  85+8=1334  +  84  +  8=129  +  649+4  =  u4  +  394+9=1327  +  9 


S;  53  6;  63 

Answers  for  3,4,5,  6  f  3f.  3+9=12 

9;  92 


4;  42  7;  73  4;  43 

4f.  2  +  8  =  10  5f.  9+6  =  15 

6;  60 


6f.  7+9=16 


b;  60  4;  45  *  3;  36 

For  each  addition  in  rows  3-6,  tell  the  tens  in  the  sum. 
Then  tell  the  whole  sum. 

104  (one  hundred  four) 
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Pupil’s  Objective 

To  use  knowledge  and  understanding  of  the 
harder  basic  A.  facts  to  organize  new  sets  of  higher- 
decade  addition  examples  with  bridging. 

Background 

These  pages  extend  the  thinking  first  introduced 
on  pages  45  and  46  of  the  pupil’s  book.  The  pur¬ 
pose  of  the  pages  is  to  help  pupils  organize  their 
learning  around  relationships.  By  this  time,  pupils 
have  learned  principles  governing  higher-decade 
addition  when  no  carrying  was  involved.  Also, 
they  have  learned  to  identify  sets  of  examples  using 
addition  facts  with  sums  less  than  10. 

For  higher-decade  examples  with  bridging  (i.e., 
adding  with  a  2-place  numeral  and  a  1 -place  nu¬ 
meral  when  the  sum  of  the  ones  is  greater  than  9), 
the  skillful  pupil  will  recognize  that,  for  an  ex¬ 
ample  like  56  +  8,  the  sum  of  the  basic  fact  used, 
6  +  8  =  14,  is  greater  than  9.  For  this  reason, 
the  sum  of  the  higher-decade  A.  example  must  be 
64  because  the  tens  of  the  sum  will  be  one  greater 
than  that  shown  in  the  2-place  numeral,  and  the 
ones  will  be  the  same  as  the  ones  in  the  sum  of  the 
basic  fact,  6  +  8  =  14.  To  be  proficient  in  higher- 
decade  addition,  with  or  without  bridging,  the 
pupils  must  know  the  basic  addition  facts. 

Note  the  thought  pattern  described  in  Ex.  2b  for 
35  +  7  (“12,  42”)  and  in  Ex.  2c  for  5  +  57  (“12, 
62”).  Slower  learners  may  need  to  use  an  intermedi¬ 
ate  step  in  which  for  35  +  7  they  think ,  “12”  (for 
the  ones,  5  +  7),  then  think,  “4”  (1  more  ten), 
then  think,  “42.” 

Many  children  find  it  more  difficult  to  think  the 
answer  for  5  plus  67  than  for  67  plus  5.  An  under¬ 
standing  of  the  Commutative  Property  of  Addition  may 
help  the  child  attack  examples  of  this  type  so  that 
he  will  always  add  the  ones  to  the  tens  and  ones, 
regardless  of  the  order  in  which  the  numerals  are 
written  in  the  example. 

Teacher’s  Preparation 

Have  some  type  of  place-value  teaching  aid  avail¬ 
able  for  use  in  the  Pre-Book  Lesson  (see  Teaching 
Pages  102-103). 


Pre-Book  Lesson 

•  Write  on  the  chalkboard: 

46  26  76  16 

+  6  +6  +6  +6 

Ask,  “How  are  all  of  these  examples  alike?”  You 
should  anticipate  several  different  answers.  For 
example,  “They  are  all  adding.”  “They  all  have  6 
at  the  bottom.”  Elicit  the  important  idea  that  they 
all  use  the  A.  fact  6  +  6  =  12.  Then,  build  the 
idea  that  all  the  examples  belong  to  the  set  using 
the  addition  fact  6  +  6  =  12. 

•  Ask,  “In  what  way  are  the  examples  on  the 
board  different?”  Be  sure  to  elicit  the  important 
idea  that  each  shows  a  different  number  in  the 
ten’s  place. 

Use  bundles  of  sticks,  a  place-value  chart,  or 
Ginn  Arithme-Sticks  to  illustrate  that,  for  each 
example,  the  number  for  the  tens  in  the  sum  is  one 
greater  than  the  number  for  the  tens  given.  (Use 
this  illustration  to  develop  the  thinking  suggested 
in  the  Background  section.) 

•  Have  the  children  tell  other  examples  that 
belong  to  the  set  of  examples  using  the  same  A.  fact. 
Have  others  explain  how  to  think  the  answers. 

Using  the  Text  Pages 

•  You  may  wish  to  use  representative  materials 
while  discussing  Ex.  1-2  in  order  to  clarify  further 
the  idea  that  the  ones  to  be  added  are  the  same  for 
each  example  of  the  set.  It  should  be  made  clear, 
too,  that  in  these  examples  the  sum  of  the  ones  is  1 0 
or  more,  so  the  ten’s  digit  in  the  answer  must  show  1 
more  ten  than  the  ten’s  digit  in  the  example. 

•  For  Ex.  3-6,  have  pupils  tell  the  addition  fact 
used  for  each  example.  Then,  have  them  tell 
another  example  in  the  same  set.  It  may  not  be 
necessary  to  have  the  more  capable  children  go  through 
all  of  these  examples  in  this  manner.  Perhaps  after 
completing  two  rows  they  should  be  assigned  the 
written  work  in  Ex.  7-13  to  do  independently. 

Next,  go  through  these  examples  (rows  3-6)  a 
second  time  and  have  the  children  tell  only  the 
ten’s  digit  in  the  answer.  Slower  learners  may  need 
many  step-by-step  experiences  to  help  them  think 
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answers  for  higher-decade  addition  examples.  If 
you  deem  it  desirable,  have  slower  learners  use 
manipulative  objects  to  see  what  happens  and  build 
additional  understanding  of  the  steps  involved.  It 
may  be  helpful  to  write  the  following  steps  on  the 
chalkboard  as  youngsters  are  using  objects  to  dem¬ 
onstrate  them: 

a.  55  +  8;  A.  fact  used  is  5  +  8  =  13. 

b.  13  is  more  than  9,  so  the  sum  is  in  the  60’s. 

c.  Sum  is  63. 

Be  sure  to  emphasize  the  use  of  the  Commutative 
Property  of  Addition  where  appropriate  for  the 
examples  in  rows  3-6. 

•  Select  children  to  read  each  direction  orally 
for  Ex.  7-13  to  be  sure  that  all  directions  are 
understood.  The  first  example  for  each  part  of  the 
lesson  may  be  written  on  the  chalkboard  as  a 
guide. 

•  The  purpose  of  the  material  at  the  middle  of 
page  105  is  to  help  pupils  learn  the  shortest,  most 
economical  way  to  give  sums  for  higher-decade 
addition  examples  with  bridging.  Do  not  hurry  the 
children  into  adding  the  quick  way,  particularly 
the  slower  learners ,  but  encourage  them  toward  this 
goal. 

•  The  practice  material  at  the  bottom  of  page 
105  may  be  used  as  a  progress  test  to  check  the 
pupils’  work  in  the  higher-decade  addition  and  sub¬ 
traction  that  has  been  introduced  thus  far.  Use 
your  own  judgment  as  to  how  many  of  these  ex¬ 
amples  should  be  assigned  to  the  different  ability 


groups  in  your  class.  Even  though  the  material  is 
provided,  it  may  not  be  necessary  for  all  pupils 
within  your  class  or  within  any  ability  group  in 
your  class  to  do  all  of  these  examples. 

Individualizing  Instruction 

•  Duplicate  or  put  on  the  chalkboard  mixed 
higher-decade  A.  examples,  with  and  without 
bridging,  as  shown  below.  Without  saying  the 
sums,  children  may  distinguish  between  examples 
that  require  renaming  of  the  ones  in  the  sum  and 
those  that  do  not.  Have  them  explain  their  answers. 

4  36  18  6  47  3  52 

+65  +  7  +  4  +21  +  9  +58  +  4 

•  Number-line  pictures  may  be  used  in  the  fol¬ 
lowing  ways: 

a.  Your  permanent  number-line  model  or  one 
drawn  on  the  board  may  be  used  with  the  slower 
learners  as  one  more  way  to  help  them  understand 
the  thinking  invoved  in  these  examples. 

b.  Have  more  capable  children  draw  number-line 
pictures  to  illustrate  the  adding  for  examples  in 
any  row  on  page  105.  Have  them  sense  the  Com¬ 
mutative  Property  of  Addition  by  drawing  the  2- 
place  numeral  for  all  examples.  In  this  example, 
8  +  64,  the  64-arrow  would  be  drawn  first  on  the 
number-line  picture,  even  though  the  8  appears 
first  in  the  example. 

•  Use  Extra  Examples  Set  42  as  deemed 
necessary. 


NOTES 
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[w] 

In  which  A.  set  is  each  of  these? 

6  +  9=15  5+6  =  11  4+7=11  2+8=10 

7.  36  +  9  8.  5  +  26  9.  24  +  7  10.  2  +  58 

Write  4  examples  in  the  A.  set  using 
11.  3  +  8  =  11.  12.  9  +  6  =  15.  13.  4  +  9  =  13. 

23+8;  3+  18  29+6;  9+26  24+9;  34+9 

43  +  8;  3  +  38  9  +  46;  59  +  6  4  +  49;  4+29 

Copy  the  examples  in  rows  3-6  on  page  104  so  that 
they  show  the  order  of  the  addends  changed.  Find  the 
sums.  For  Ex.  3a  write,  “5  +  28  =  33.” 


A  Quicker  Way  to  Add 

[W] 

In  the  examples  4  +  45  and  44  +  5,  you  can  think , 
“9,  49”  but  it  is  quicker  to  think  “49”  at  once. 

In  the  examples  5  +  36  and  35  +  6,  too,  it  is  quicker 
to  think  the  sum,  “41”  at  once. 

Turn  to  page  103.  Copy  the  examples  from  rows  7-11 
in  columns.  Find  the  sums  the  new,  quick  way. 


To  Keep  in  Practice 

A.  and  5.  [W] 


Add  or  subtract.  Use  folded 

paper. 

Check  your  work. 

a 

b 

c 

d 

e 

f 

g 

h 

• 

1 

1.  43 

98 

7 

63 

98 

9 

77* 

38* 

68* 

+  50 

-60 

+48 

+  35 

-76 

+  90 

-50* 

+9* 

-37* 

- SIT 

- 38 

55 

98 

22 

99 

27* 

47* 

3l* 

2.  16 

89 

72 

39 

67 

69 

2* 

65* 

65* 

+  8 

-53 

+  7 

+  7 

-63 

-5 

+76* 

-45* 

+23  * 

24 

36 

79 

46 

4 

64 

78* 

~ 3o* 

88* 

3.  57 

94 

89 

3 

87 

3 

87* 

8* 

38* 

+42 

-84 

-80 

+  76 

-7 

+47 

-26* 

+57* 

-34* 

99 

10 

9 

79 

80 

50 

61* 

65* 

4* 

4  Extra  Examples.  Work  Set  42. 
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More  Adding  of  3  and  4  Numbers 

Using  highar-dacada  A.  with  bridging  [O] 

The  boards  to  the  tent  are  6  feet,  5  feet,  7  feet,  and 
6  feet  long.  About  how  long  is  the  board  walk? 

Study  Ex.  la.  Add  downward.  Think ,  “11,  18,  24.” 
For  Ex.  lb  think ,  “21,  24,  26.”  Explain.  ATell  how 
to  find  the  sums  in  Ex.  lc  and  Id. 


a 

lc.  Think, 

b 

“13,  22,30. 

C 

t » 

d 

id. 

e 

Think, 

f 

“12,  19,28.” 

g 

h 

6 

2 

5 

5 

6 

5 

11* 

8# 

5 

19 

8 

7 

3 

9 

4* 

10* 

7 

3 

9 

7 

8 

7 

6* 

5* 

6 

2 

8 

9 

6 

5 

6* 

6* 

24 

26 

30 

28 

21 

23 

26 

22* 

27* 

29* 

To  check  addition,  change  the  order  of  adding.  Check 
Ex.  le-lh  and  tell  which  sums  shown  are  not  correct. 


[W] 

Copy  each  set  of  numerals  in  a  column.  Add  and  check. 


2. 

7,  5,  0,9  2i 

5. 

10,  3,  8,  6  27 

8. 

6*,  8*,  9*,  7* 

1 

27* 

i' 

3. 

4,  9,  7,  4  24 

6. 

9,  8,  8  25 

9. 

17*,  3*,  2*,  5* 

t 

4. 

8,  7,  5,  0  20 

7. 

3,  42,  0,  7  52 

10. 

9*,  9*,  8*  26* 

: 

^  Extra  Examples.  Work  Set  43. 

106  (one  hundred  six) 

Remind  pupils  that  addition  is  a  binary  operation,  so  it  is  possible  to  add  only  two  numbers 
at  a  time,  no  matter  how  many  numbers  there  may  be  to  add. 
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Pupil’s  Objective 

To  use  column  addition  with  four  addends  and 
harder  bridging. 

Background 

New  on  this  page  is  bridging  in  the  20-dec- 
ade  in  column  addition.  Now  that  your  pupils 
have  had  practice  in  higher-decade  addition  with 
bridging,  they  should  be  ready  for  the  extension 
of  column  addition  encountered  in  this  lesson. 

Addition  is  a  binary  operation,  so  only  two 
numbers  are  added  at  a  time.  However,  you  will 
recall  that  the  Associative  Property  of  Addition, 
first  discussed  on  Teaching  Page  40,  permits  us  to 
begin  with  any  two  addends  and  add  a  third  to 
their  sum.  For  consistency  in  approach  to  perform¬ 
ing  the  operation,  we  teach  the  child  to  begin  with 
the  first  addend  and  repeatedly  add  in  sequence 
to  the  last  addend  and,  as  a  check  for  the  work,  we 
teach  him  to  begin  with  the  last  addend  and  retrace 
his  steps  to  the  first  addend. 

In  an  example  like  the  one  at  the  right, 
many  children  recognize  instantly  the  10 
for  the  7  +  3.  Then,  they  proceed  to  add 
the  remaining  addends.  Conceivably,  such 
children  will  arrive  at  the  sum  as  follows: 

They  see  the  10  immediately.  Then  they  commute 
10  and  9  and  think  “13”  for  4  +  9.  Then,  13 
and  10  are  added  to  get  the  sum  23.  The  steps  in 
thinking  the  answer  this  way  are 

1.  4  +  (7  +  3)  +  9  3.  Commute  10  and  9. 

2.  4  +  10  +  9  4.  (4  +  9)  +  10 

The  kind  of  thinking  shown  above  is  not  recom¬ 
mended  as  an  initial  method  of  attacking  addition 
with  several  addends.  However,  pupils  should  not 
be  discouraged  from  its  use  as  long  as  they  are  not 
having  difficulty  with  it.  In  fact,  the  commutative 
and  the  associative  properties  should  be  introduced 
to  these  children  as  a  rationale  for  their  way  of 
thinking  to  find  the  sum. 

Pre-Book  Lesson 

•  Use  objects  such  as  blocks*,  discs*,  or  paper 
squares  if  help  is  needed  in  thinking  the  bridging. 

*  See  13  and  12,  page  xix. 


4 

7 

3 

+  9 


Some  children  may  need  help  with  the  idea  of 
joining  three  or  more  sets  of  objects  before  they  can 
find  the  sum  of  three  or  more  addends. 

•  Have  a  pupil  show  sets  of  objects  being  joined. 
Then  have  another  pupil  join  the  sets  in  reverse 
order.  At  the  same  time,  a  third  pupil  may  write  a 
number  sentence  on  the  chalkboard  to  represent 
the  joining  taking  place.  A  fourth  pupil  may  check 
the  sum  by  adding  in  reverse  order. 

Using  the  Text  Page 

•  As  pupils  do  the  oral  work,  check  to  see  that 
they  are  using  higher-decade  addition  sets  and  are 
thinking  the  answers. 

•  Use  a  number-line  picture  to  help  pupils  see 
the  unseen  numbers  in  each  example. 

•  Let  pupils  who  do  not  have  difficulty  with  the 
oral  work  write  their  work  for  Ex.  2-10.  For 
others,  more  oral  work  should  be  provided. 

Individualizing  Instruction 

•  If  any  children  are  having  difficulty  adding  an 
unseen  number,  try  the  following  activity. 

Write  a  1 -place  numeral  on  the  board  which  all 
children  can  see.  Say  any  number  from  1  through 
9.  The  children  are  to  find  the  sum  of  the  seen 
number  shown  on  the  board  and  the  unseen  number 
spoken. 

•  Slower  learners  may  be  helped  by  the  following 
exercise  which  may  be  placed  on  the  chalkboard. 

a.  9  9  +  7  =  16 

7  16  +  5  belongs  to  the  set  using  6  +  5  =  11. 

+  5  6  +  5  =  11  so  16  +  5  =  21. 


b.  6  c.  9  d.  8  e.  9 
8  7  3  4 

+8+9  5  6 

±7  +5 

•  More  capable  children  may  try  making  up  their 
own  examples  of  4  addends  in  which  bridging  to  the 
20-decade  is  necessary.  Suggest  that  they  write 
3  examples  with  a  sum  of  21,  3  with  a  sum  of  22, 
and  so  on.  Let  them  check  each  other’s  work. 
Then  select  some  examples  to  present  to  the  class. 

•  Assign  Extra  Examples  Set  43  as  needed. 
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Pupil’s  Objective 

To  extend  the  use  of  if-then  thinking  in  order  to 
find  the  solutions  for  number  sentences  in  which  n 
is  known. 

Background 

The  use  of  logic  as  an  approach  to  developing 
precision  in  mathematical  reasoning  was  discussed 
first  on  Teaching  Page  74.  The  written  work  on 
page  107  fulfills  important  objectives  of  the  mathe¬ 
matics  program.  First,  it  extends  the  use  of  logic  in 
reasoning.  The  child  must  determine  what  infor¬ 
mation  is  given  and  then  use  the  information  in 
solving  some  number  sentences.  Second,  all  of  the 
number  sentences  necessitate  use  of  skills  which  just 
recently  have  been  learned.  The  work  on  this  page 
affords  an  opportunity  for  drill  in  higher-decade 
addition  and  subtraction  and  3-  and  4-addend 
addition. 

Pre-Book  Lesson 

•  It  is  possible  that  some  slower  learners  will  find 
this  lesson  too  abstract  at  this  time.  You  may  prefer 
to  have  them  make  use  of  the  first  suggestion  under 
Individualizing  Instruction. 

Another  alternative  is  to  have  the  slower  learners 
turn  back  to  the  written  work  on  page  74  (Ex.  4-9) 
after  the  Pre-Book  Lesson  is  finished. 

•  Review  the  ways  in  which  n  has  been  used  in 
the  arithmetic  program.  Be  sure  to  stress  the  idea 
than  n  can  be  used  to  represent  any  number. 

In  a  previous  lesson,  page  74,  the  pupils  had  to 
solve  number  sentences  containing  n  when  the 
number  n  stood  for  was  given.  On  page  98,  the 
number  n  stood  for  was  given  and  then  the  child 
had  to  determine  whether  the  number  sentence  was 
true  or  false.  This  lesson  is  a  more  advanced  appli¬ 
cation  of  the  written  work  on  page  74  because 
pupils  sometimes  must  use  3  or  4  addends. 

•  Write  on  the  chalkboard,  “If  n  =  6,  then 
n  +  4  =  ?”  After  discussing  the  solution  to  this 
number  sentence,  write,  “n  +  n  =  ?”  Be  sure  to 
point  out  that  n  may  be  used  more  than  once  in  a 
number  sentence,  but  when  it  is  so  used,  it  stands 
for  the  same  number  each  time. 
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•  Write  other  if-then  sentences  on  the  chalkboard 
requiring  either  addition  or  subtraction  and  some¬ 
times  using  n  more  than  once  in  the  number  sen¬ 
tence  to  be  solved. 

Using  the  Text  Page 

•  For  Ex.  1-6,  have  the  children  write  the  entire 
number  sentence,  substituting  the  value  given  for  n 
in  each  case. 

•  For  Ex.  7-15,  ask  the  pupils  to  read  each  sen¬ 
tence,  think  the  work,  and  write  only  the  answer  on 
their  papers.  Some  children  may  need  to  write  the 
number  sentence  before  they  can  arrive  at  a  solu¬ 
tion.  They  should  be  permitted  to  do  so. 

Individualizing  Instruction 

•  All  pupils  may  use  the  number-fact  cards  pre¬ 
pared  previously  for  sums  1 3  through  1 8  and  match 
examples  with  answers. 

•  Have  all  pupils  draw  abacus  pictures  for  the 
following  examples  which  require  renaming  of  ones. 

47  26  59  63  35 

+  5  +  8  +  4  +  7  +  8 

Illustrate  one  example  on  the  chalk-  I  0  I 
board  as  follows: 

47  +  5  =  n 

Step  7.  Show  the  4  tens  and 
on  the  line  abacus. 

Step  2.  Then,  show  5  more 
ones.  Be  sure  to  count 
the  ones  to  find  how 
many  ones  in  all. 

Step  3.  IftherearelOormore 
ones,  cross  out  1 0  ones 
and  draw  1  more  ten. 

Step  4.  Show  the  number  of 
tens  and  ones  by  num¬ 
erals  below  the  marks 
for  tens  and  ones. 

•  Have  all  pupils  play  the 
in  small  groups  with  some  of  the  more  capable  children 
holding  up  cards  for  which  other  children  in  the 
groups  show  answers. 


If ,  Then  .  .  . 

Work  Ex.  1-6.  For  Ex.  la  write,  “5  +  68  = 
1.  If  n  =  68,  then 


a.  5  +  n  =  ?73 

b.  n  -  30  =  ?38 

c.  n  +  9  =  ?77 

4.  If  n  =  75,  then 

a.  72  —  10  =  ?65 

b.  W  +  7  =  ?82 

c.  72  —  n  =  ?o 


2.  If  n  =  7,  then 

a.  n  —  n  =  ?o 

b.  n  +  0  =  ?7 

c.  n  +  58  =  ?65 

5.  If  n  =  6,  then 

a.  6  +  9-f«  =  ?21 

b.  89  -  72  =  ?  83 

C.  72  +  10  +  6  =  ?  22 


Log/c  [W] 

73.” 

3.  If  n  =  45,  then 

a.  8  +  w  =  ?53 

b.  w  -  40  =  ?5 
C.  72  +  9  =  ?  54 

6.  If  n  =  47,  then 

a.  «  +  30  =  ?  77 

b.  72  -  30  =  ?  17 

c.  9  +  n  =  ?  56 


Work  Ex.  7-15.  Write  only  the  answers  on  your  paper. 


7.  If  n  =  9,  then 

a.  «  +  75  =  ?  84  23 

b.  4  +  3  +  72  +  7=  ? 

c.  59  —  n  =  ?5o 

10.  If  72  =  8,  then 

a.  72  +  n  +  n  =  ?24 

b.  79  +  72  =  ?87  26 

c.  7+3  +  72  +  72  =  ? 

d.  72  +  67  =  ?  75 


8.  If  w  =  4,  then  ? 

a.  72+9+8+3  =  ? 

b.  87  —  n  =  ?83 
e.  n  +  0  =  ?  4 

11.  If  72  =  22,  then 

a.  4  +  72+7  +  2=  ? 

b.  72  +  72  =  ?44 

C.  72+6+4=?  32 
d.  8  +  n  =  ?3o 


9.  If  n  =  5,  th^n 

a.  9  +  72  +  8  =  ? 

b.  68  +  n  =  ?  73 

c.  79  —  n  =  ?  74 

12.  If  72  =  8,  thej^ 

a.  22  +  n  +  n  —  ? 

b.  78  —  n  =  ?  70  23 

c.  72  +  7+  0  +  72=? 

d.  39  +  n  =  ?  47 


13.  If  n  =  46,  then 

a.  «  —  41  =  ?5 

b.  6  +  n  +  6  =  ?58 

c.  20  +  n  =  ? 66 

d.  89  —  n  =  ?  43 


14.  If  n  =  6,  then 

a.  «  +  75  =  ?  si 

b.  10  +  ti  -j-  8  =  ?  -4 


15.  If  n  =  57,  then 

a.  n  +  9  =  ?  66 

b.  72  —  52  =  ?  5 

c.  88  —  n  =  ?  31 

d.  40  +  72  =  ?  97 


C.  98  —  72  =  ?  92 
d.  52  +  72  =  ?  58 
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Our  Money 

Coins i  dollar  sign /  c«nt  point  [O] 

1.  Starting  at  the  left,  name  the  coin  which  is 

half  dollar  dime  dollar  quarter  nickel  cent 

a.  5th.  b.  3d.  c.  6th.  d.  4th.  e.  2d.  f.  1st. 

2.  Which  of  the  coins  shown  is  worth 

dime  half  dollar  nickel  quarter  cent 

a.  iO*?  b.  500?  c.  50?  d.  250?  e.  10? 


*  The  dollar,  the  coin  shown  at  the  right,  is  worth  1000, 
but  we  write  “$1.00”  most  of  the  time.  The  sign  $  is 
the  dollar  sign.  The  dot  in  $1.00  is  the  cent  point. 

$1.04:  one  dollar  and  four  cents.  We  say  “and”  for 
the  cent  point  when  we  read  dollars  and  cents. 

$4.53:  four  dollars  and  fifty-three  cents 
$0.61:  sixty-one  cents  $0.07:  seven  cents 


3.  Read  these: 

three  dollars  and  forty-two  cents  eight  dollars  and  sixteen  cents 

a.  $3.42  A  b.  $0.74  v  c.  $6.09  v  d.  $8.16  a  e.  $0.03  v 

seventy-four  cents  six  dollars  andnine  cents  three  cents 


[W] 


4.  Write  these  with  the  dollar  sign  and  cent  point: 


a.  Two  dollars  and  ten  cents  $2.10 

b.  Five  dollars  and  two  cents  $5.02 

c.  Six  dollars  and  eleven  cents  $6.11 

d.  Seventy  cents  $0.70 

e.  Four  cents  $0.04 
108  (one  hundred  eight) 

Help  pupils  to  realize  that  we  use  $,  the  cent  point,  and  with  numerals  only  to 
indicate  that  we  are  showing  a  number  of  dollars  and  cents. 


f.  870  $0.87 

g.  90  $0.09 

h.  620  $0.62 

i.  130  $0.13 

j.  1270  *1.27 


i 
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Pupil’s  Objectives 

(a)  To  learn  to  recognize  the  coins  in  our  money 
system,  as  well  as  know  their  values;  (b)  to  learn 
the  technical  name  for  each  coin,  as  well  as  the 
terms  “coins,”  “dollar  sign,”  and  “cent  point”  and 
to  use  the  symbol  $;  and  (c)  to  learn  to  read  and 
write  numerals  representing  money  that  require 
two  and  three  digits. 

New  Word 

coin 

Teacher’s  Preparation 

Have  ready  one  or  more  of  each  coin  to  show  to 
the  class  and  to  use  concretely  in  checking  answers 
to  the  first  suggestion  under  Individualizing  In¬ 
struction.  You  may  wish  to  use  educational  toy 
money,*  as  well  as  have  some  children  make  pat¬ 
terns  of  coins  from  tagboard,  noting  the  value  on 
each  coin. 

Pre-Book  Lesson 

Show  coins  and  discuss  their  values.  Note 
whether  there  are  any  children  who  seem  uncertain 
of  values.  Try  to  provide  some  time  to  help  them 
individually  before  requiring  them  to  do  written 
work.  Use  real  or  toy  money,  establishing  simple 
situations  that  are  easily  comprehended  by  all 
children. 

Using  the  Text  Page 

•  Take  advantage  of  the  opportunity  to  review 
the  ordinal-number  idea  when  you  are  discussing 
Ex.  1  and  2. 

•  During  oral  discussion  of  Ex.  3,  compare  these 
numerals  representing  money  with  other  2-  and 
3-place  numerals. 

•  You  may  wish  to  have  Ex.  4  done  on  the 
chalkboard  by  some  pupils  while  others  work  at 
their  desks. 

•  See  16,  page  xix. 


Individualizing  Instruction 

•  Make  lists  of  coins  having  equal  values,  as  in 
the  following  illustration  for  25 f: 

a  quarter 

two  dimes  and  a  nickel 
three  nickels  and  a  dime 
twenty-five  cents 
and  so  on 

•  Paste  several  pupil-made  coin  patterns  on  a 
chart  to  show  arrangements  of  coins  having  equal 
values. 

•  Duplicate  or  write  on  the  chalkboard  the  fol¬ 
lowing  questions  for  written  work  to  be  done  by 
all  pupils'. 

a.  How  much  money  is  a  dime  and  a  nickel? 

b.  How  much  money  do  these  sets  of  coins  make: 

(1)  A  half  dollar  and  a  quarter? 

(2)  A  dime  and  three  cents? 

(3)  A  dime,  a  nickel,  and  three  cents? 

c.  How  much  would  be  left  if  you  had 

(1)  a  quarter  and  spent  4^? 

(2)  28^  and  spent  5ft 

d.  How  much  less  is 

(1)  5^  than  a  quarter? 

(2)  7^  than  lift 

•  More  capable  children  may  look  up  in  an  ency¬ 
clopedia:  Mint  to  find  out  how  our  coins  are  made; 
Money  to  find  out  about  money  used  in  earlier  days; 
or  Coins  to  find  out  about  coin  collections. 

Reminder 

Continue  to  maintain  the  following: 

a.  Ability  to  tell  time  and  to  use  the  calendar 
intelligently 

b.  Ability  to  record  information  in  chart  form 

c.  Ability  to  read  and  write  3-place  numerals 
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Pupil’s  Objective 

To  use  the  recently  learned  skills  in  addition  and 
subtraction  when  solving  problems  containing 
money  numbers. 

New  Words 

delivers,  errands,  newspapers 

Background 

Putting  newly-taught  skills  to  work  in  solving 
problems  is  one  way  of  showing  their  usefulness. 
Application  of  mathematics  is  an  essential  part  of 
the  learning  of  mathematics.  Through  applica¬ 
tions,  pupils  are  introduced  to  many  concepts  and 
understanding  of  these  concepts  deepens  as  they 
are  applied  to  a  variety  of  situations.  Interest  and 
motivation  are  increased  as  pupils  see  widespread 
uses  of  mathematics. 

Pre-Book  Lesson 

•  Review  quickly  the  parts-total  relationship. 
Be  sure  children  know  these  two  important  gener¬ 
alizations: 

a.  When  the  numbers  for  the  parts  are  known, 
the  number  for  the  total  can  be  found  by  addition. 

b.  When  the  numbers  for  the  total  and  one  of 
its  two  parts  are  known,  the  number  for  the  other 
part  can  be  found  by  subtraction. 

•  Review  the  various  problem  situations  for 
which  subtraction  is  used.  Emphasize  that  in  each 
instance  the  numbers  for  a  total  and  one  of  two 
parts  are  known. 

•  Discuss  ways  in  which  different  pupils  in  the 
class  have  earned  money.  Use  this  opportunity  to 
develop  any  vocabulary  on  the  text  page  that  may 
be  strange  to  your  pupils. 

Using  the  Text  Page 

•  First,  have  the  children  solve  problems  1-7. 
They  should  write  their  work  to  show  how  they 
found  the  answers. 

•  After  they  have  found  the  answers  to  all  prob¬ 


lems,  have  them  go  back  and  write  an  ^-example 
for  each  problem  to  show  how  the  problem  was 
solved.  For  Ex.  2,  any  of  the  following  number 
sentences  would  be  acceptable: 

49^  +  10^  =  nfi  +  49^  =  nfi 

ni  =  +  100  ni  =  100  +  49^ 

•  After  completion  of  the  written  assignments, 
have  an  oral  lesson  based  on  the  problems.  The 
discussion  should  be  centered  on  the  reason  for 
selecting  addition  or  subtraction  as  the  operation 
used.  The  reasons  should  be  stated  in  terms  of  the 
parts-total  relationship. 

Ask  questions  of  this  type: 

Does  this  problem  give  us  numbers  for  parts,  or 
numbers  for  the  total  and  one  of  its  two  parts? 

How  do  you  know  the  number  is  for  a  part  of  the 
total? 

Which  number  is  for  the  total? 


Individualizing  Instruction 

•  All  pupils  may  copy  and  finish  these  examples: 


a.  47 

84 

6 

28 

55 

+  5 

+  9 

+35 

+  7 

+  9 

b.  17 

n 

n 

8 

n 

+  n 

+49 

+  6 

+  n 

+37 

23 

55 

62 

84 

41 

•  The  role  of  translation  in  solving  problems  has 
been  discussed  in  connection  with  lessons  on  Teach¬ 
ing  Page  43  and  Teaching  Page  66.  The  writing 
of  n-examples  for  Ex.  1-7  on  page  109  involved 
translating  information  in  a  problem  to  a  number 
sentence  with  n. 

Write  the  following  number  sentences  on  the 
chalkboard  and  have  the  more  capable  children  write 
for  each  number  sentence  a  problem  that  the 
sentence  could  represent.  This  is  translating  from 
the  mathematical  to  the  problem  situation. 

n  =  8  +  6  50  —  30  =  n  25  —  n  =  15 

n  =  35  +  8  n  —  6  =  5  49  —  n  =  44 
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Earning,  Saving,  and  Spending  Money 

A.  and  5.  problems;  writing  n-nxamplat  [W] 

Write  your  work  for  problems  1-7. 


1.  Joe  delivers  newspapers.  Each  day  he  leaves  8 
papers,  7  papers,  and  9  papers  at  houses  on  three  different 
streets.  How  many  newspapers  in  all  does  Joe  deliver 
on  these  streets h4  papers  8+7+9=n 

The  numbers  for  the  parts  are  given.  Add  to  find  the  sum. 

2.  Ella  had  490.  For  washing  the  dinner  dishes  she 
earned  100.  How  much  money  did  Ella  have  then?59*  49*+io*=n* 

The  numbers  for  the  parts  are  given.  Add  to  find  the  sum. 

3.  Tom  has  780  in  his  bank.  Ed  has  60  more  than 

that  in  his  bank.  How  much  does  Ed  have  in  his  bank? 84*  78*+6*=n* 

The  numbers  for  the  parts  are  given.  Add  to  find  the  sum. 

4.  Ted’s  father  gave  Ted  750  one  week  for  helping 

him.  Ted  spent  320.  How  much  of  the  750  did  Ted  keep ?43*  75*-32*=n* 

The  numbers  forThe  total  and  one  part  are  given.  Subtract  to  find  the 
number  for  the  other  part. 

5.  Nell  had  8O0  when  she  went  into  the  store.  When 

she  came  out,  she  had  600.  How  much  did  Nell  spend? 20*  so*-6o*=n* 

The  numbers  for  the  total  and  one  part  are  given.  Subtract  to  find 

thetf.u^aic£  Kash earned  580.  He  wants  to  buy  a  ball  that 
costs  890.  How  much  more  money  does  Jack  need?  31*  89*-58*=n* 

The  numbers  for  the  total  and  one  part  are  given.  Subtract  to  find  the 

number_£pr  the  .other  part.  .  —  .  .  ,  .  , .  , 

T.  For  doing  errands  Ron  earned  a  nickel,  a  dime,  and 
5  cents.  How  much  money  did  Ron  earn  doing  errands ?2o*  5*+io*+5*=n* 

The  numbers  for  the  parts  are  given.  Add  to  find  the  sum. 

Now  write  an  w-example  for  each  problem. 


[OJ 

Tell  why  you  added  or  subtracted  in  each  problem. 


Renaming  in  Addition  with  2-Place  Numerals 

Carrying  to  ton's  placo  [O] 

1.  The  25  children  in  Grade  3  and  17  from  Grade  4 

42 

saw  a  movie.  That  was  _?_  children  in  all.  25  +  17  =  n 
Explain  how  to  find  the  sum  by  using 

a.  Ex.  A.  b.  Ex.  B. 

Explain  why  finding  the  sum  in  Ex.  C  is  really  like 

using  Ex.  A;  using  Ex.  B.  5  ones  +  i  ones  =  12  ones,  or  1  ten  and 

2  ones.  1  ten  +  2  tens  4-  1  ten=4  tens 


[a 

B 

C  Tens 

Ones 

D 

j  4>  4=  II II 1 

2  tens  and  5  ones 

1 

i 

+  ii  ii  ii  i 

+ 1  ten  and  7  ones 

2 

5 

25 

3  tens  and  12  ones,  or 

+  1 

|7 

17 

4  tens  and  _?_  ones,  or  _?_ 

4 

2 

42 

_ 

c.  Ex.  D  shows  how  to  add  25  and  17  the  shortest  way. 
First  add  ones,  rename  and  carry,  then  add  tens. 

Ones:  5  +  7.  Think ,  “12.”  12  ones  =  1  ten  and 
2  ones,  so  write  “2”  in  one’s  place  and  carry  the  1. 

Tens:  1  +  2+1.  Thinks  “4.”  Write  “4”  in  ten’s 
place. 

110  (one  hundred  ten) 

When  pupils  have  conquered  renaming,  the  carrying  required  in  addition  of 
this  type  will  not  seem  difficult. 
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Pupil’s  Objective 

To  discover  the  rationale  for  addition  with  two 
2-place  numerals  requiring  renaming  and  carrying. 

Background 

Preceding  lessons  have  led  toward  the  mastery 
of  higher-decade  addition  involving  renaming  and 
carrying.  Therefore,  addition  with  two  2-place 
numerals  involving  renaming  and  carrying  is  an 
extension  of  earlier  learning. 

In  the  sequence  of  presentation,  children  first 
see  the  need  of  solution;  then  they  may  use  semi¬ 
concrete  objects;  then  <^)’s  and  /’s;  and  then  the 
words  tens  and  ones  before  they  learn  the  abbre¬ 
viated  thought-process  and  work  with  digits. 

Teacher’s  Preparation 

Have  place-value  teaching  aids  available  (see 
Teaching  Page  53).  Be  sure  to  have  objects  that 
children  can  bundle  together  (dowels  or  tagboard 
strips)  as  well  as  a  pocket  chart  or  a  similar  teaching 
device.  You  may  wish  to  duplicate  and  have  ready 
pictures  of  a  line  abacus  and  discs  or  paper  squares 
for  use  as  suggested  in  Individualizing  Instruction 
on  Teacher’s  Page  111. 

Pre-Book  Lesson 

I 

•  Present  a  situation,  preferably  a  local  one, 
such  as  the  following: 

I 

Betty’s  class  sold  tickets  for  the  school  carnival.  They 
sold  28  tickets  to  children  and  17  tickets  to  adults.  How 
many  tickets  did  they  sell  in  all? 

Have  the  children  suggest  at  the  chalkboard 
ways  in  which  the  solution  might  be  found.  After 
various  ways  have  been  explored,  show  the  advan¬ 
tage  of  adding  the  ones  first.  Then,  rename  the  15 
)nes  to  be  1  ten  and  5  ones,  write  the  digit  for  the 
>nes  (5)  in  one’s  place,  and  carry  the  digit  for  the 
ens  (1)  to  the  ten’s  column.  Illustrate  with  tickets 
3  bundles  of  ten  and  15  ones)  what  has  happened, 
]0  pupils  may  see  the  operation  concretely.  From 
tie  total  ones,  make  a  bundle  of  10  ones  into  a 

1  A  1 

0-bundle.  Place  the  new  10-bundle  with  the  other 

I 

>ns  so  the  children  can  “see”  the  4  tens  and  5  ones, 
oint  out  that,  when  we  record  the  work,  we 

II 


rename  the  ones  and  carry  a  digit  to  ten’s  column 
instead  of  making  a  10-bundle  to  put  with  the  tens. 

Use  dowels,  tongue  depressors,  tagboard  strips, 
and  so  on  to  illustrate  other  examples  of  this  type. 
Note  those  youngsters  whose  understanding  of  the 
work  appears  to  be  weak. 

•  Use  a  vertical  chart  of  two  columns  labeled 
Tens  and  Ones.  With  0 ’s  and  J ’s,  demonstrate 
what  we  show  when  we  rename  the  ones  and  carry 
the  digit  for  the  tens  to  ten’s  column.  That  is, 
encircle  10  of  the  /  ’s,  cross  them  out  and  show 
another  C^>  in  the  ten’s  column.  Following  the 
use  of  this  chart  and  possibly  the  pocket  chart  (see 
Teaching  Page  53),  the  work  should  be  carried  to 
a  more  abstract  level  by  adding  with  the  words 
tens  and  ones  and  finally  with  digits  only. 

•  Have  children  make  records  at  the  board  of 
examples  with  <y6’s  and  /’s,  words,  and  numerals. 
The  other  members  of  the  class  should  make  cor¬ 
responding  records  individually  at  their  desks. 

Using  the  Text  Pages 

•  For  Ex.  1,  some  children  may  show  on  the 
chalkboard  different  ways  of  adding  25  and  17. 
Other  children  should  follow  the  procedures,  using 
their  books.  Be  sure  to  emphasize  that  the  work 
in  Box  D  is  the  shortest  way  or  the  fastest  way  of 
writing  the  example. 

•  Make  certain  the  children  understand  the  di¬ 
rections  for  each  of  rows  2-4  before  administering 
that  work.  Continue  to  refer  to  the  work  in  box  D 
as  the  shortest  way  of  writing  and  thinking  the 
examples.  Have  the  pupils  use  the  shortest  way 
to  explain  how  the  sums  were  found  in  row  4. 

•  The  slower  learners  probably  will  need  more 
work  with  concrete  and  semi-concrete  materials 
before  they  proceed  with  writing  the  work  for  Ex. 
5-8.  While  the  more  capable  children  proceed  with 
this  written  work  independently,  help  the  slower 
learners ,  using  the  vertical  charts  or  the  abacus 
picture  described  on  Teacher’s  Page  111. 

Individualizing  Instruction 

•  The  transition  from  a  concrete  demonstration 
to  the  illustration  of  the  mathematical  process  by 
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use  of  0  ’s  and  / ’s  and  then  to  the  more  abstract 
recording  may  be  made  in  several  stages.  The  use 
of  the  vertical  chart  suggested  in  the  Pre-Book 
Lesson  recommended  the  encircling  of  10  ones  to 
make  a  ten.  Slower  learners  need  a  great  deal  of 
help  in  making  the  transition  to  the  abstract. 

•  Have  all  pupils  use  the  abacus  picture  as  an¬ 
other  way  of  illustrating  what  happens  when  we 
carry.  Each  child  should  have  a  piece  of  paper 
with  three  vertical  marks  shown  on  it.  He  will 
need  about  25  discs  or  1-inch  squares  of  construc¬ 
tion  paper. 

35  +  27  =  ? 

Step  7. 

Have  each  child  show  35  on  his 
abacus  picture  by  placing  the  nec¬ 
essary  discs  or  squares  on  the  appro¬ 
priate  marks.  Ask  a  child  to  tell 
what  he  has  shown  on  the  marks  of 
his  abacus. 

Step  2. 

Show  27  more  on  the  abacus  pic¬ 
ture.  When  the  children  place  the 
7  discs  on  the  mark  for  1  ’s  they  may 
exceed  the  length  of  the  vertical 
mark  and  even  go  off  the  paper. 

It  is  possible  to  show  any  number 
of  ones  on  the  abacus  picture.  How¬ 
ever,  when  we  write  the  numeral 
we  must  rename  the  ones  to  be  tens 
and  ones. 

Step  3. 

With  appropriate  discussion,  have 
the  children  remove  10  ones  and 
place  1  disc  on  the  10’s  mark  to 
substitute  for  the  10  ones  just  re¬ 
moved. 

Step  4. 

Emphasize  what  was  done  to  get 
the  total  6  tens  and  2  ones. 

Use  0’s  and  / ’s,  the  words  tern 
then  digits  as  developed  in  the  Pre-Book  Lesson  as 


well  as  on  the  text  page,  in  order  to  make  the  com¬ 
plete  transition  from  the  concrete  to  the  abstract. 

•  All  pupils  may  show  the  additions  in  row  3  on 
page  111  as  follows: 

17  =  10  +  7 
+25  =  20  +  5 

30  +  12  =  42 

•  Duplicate  drawings  like  those  below  on  paper 
or  place  them  on  the  chalkboard.  All  pupils  may 
fill  in  the  drawings  as  directed. 


They  are  to  write  a  numeral  in  each  square  so  that 
the  sum  for  each  row  and  column  in  the  figure  will 
be 

a.  25.  b.  21.  c.  26. 

•  Other  possible  activities  for  slower  learners  are: 

a.  Crossing  out  examples  with  incorrect  sums, 
using  rows  of  examples  like  those  below,  on  the 
chalkboard  or  duplicated  on  paper 

46  31  53  24  18  33 

+42  +49  +16  +36  +43  +49 

88  80  79  50  61  82 


b.  Encircling  examples  in  which  no  renaming  of 
ones  and  carrying  a  digit  to  ten’s  column  is  re¬ 
quired;  then  adding  in  the  other  examples 


35 

27 

38 

41 

18 

75 

+41 

+16 

+36 

+28 

+37 

+1S 

C.  1 

digit 

Copying  the 

example  and  writing  the  missing 

48 

34 

20 

57 

16 

4:  i 

+  37 

+45 

+46 

+  18 

+47 

+3’ 

?5 

?9 

?6 

?5 

?? 

? 

•  Assign  Extra  Examples  Set  44  as  needed. 
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For  row  2,  copy  on  the  board  and  work 
Ex.  a  as  in  Ex.  A,  page  110.  Ex.  d-e  as  in  Ex.  C. 

Ex.  b-c  as  in  Ex.  B.  Ex.  f-g  as  in  Ex.  D. . 


a 

b 

C 

d 

e 

f 

g 

2. 

27 

42 

17 

59 

74 

48 

17 

+  34 

+  18 

+39 

+28 

+  18 

+  46 

+  48 

61 

60 

56 

87 

92 

94 

65 

Tell  how  the 

sums  in 

row  3 

were  found. 

We  add 

for  columns  f  and  g  just  as 

for  columns  a- 

■e. 

3. 

29 

16 

38 

18 

46 

53# 

$0.47 

45 

25 

18 

14 

38 

19# 

0.42 

74 

41 

56 

32 

84 

72# 

$0.89 

Which 

of  the  i 

sums  shown  in  row  4  are 

not  correct? 

4. 

29 

55 

34 

37 

12 

72# 

$0.48 

57 

35 

23 

14 

67 

18# 

0.29 

86 

80 

67 

51 

79 

80# 

$0.77 

90 

57 

90# 

[W] 

Copy  and  add 

the  shortest  way. 

Check  your  work. 

a 

b 

c 

d 

e 

f 

g 

h 

• 

1 

5. 

21 

69 

17 

15 

27 

56 

14 

29# 

$0.53 

29 

13 

53 

68 

56 

15 

78 

64# 

0.37 

6. 

ft 

14 

128 

ft 

83 

36 

83 

26 

71 

14 

# 

93# 

53# 

m 

77 

25 

37 

54 

19 

76 

34 

28# 

0.26 

91 

73 

56 

90 

45 

90 

71 

81# 

$0.42 

7. 

18 

42 

34 

48 

15 

67 

23 

67# 

$0.35 

42 

39 

18 

47 

26 

27 

65 

28# 

0.39 

60 

81 

52 

95 

41 

94 

88 

95# 

$0.74 

8. 

29 

36 

34 

15 

35 

45 

16 

49# 

$0.27 

32 

47 

29 

17 

43 

35 

58 

16# 

0.45 

61 

83 

63 

32 

78 

80 

74 

65# 

$0.72 

Extra  Examples.  Work  Set  44. 
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Try  These 

[W] 

For  rows  1-4  show  the  sums  on  folded  paper.  Check 
your  work.  In  some  examples  you  carry,  but  not  in  all. 


a 

b 

C 

d 

e 

f 

g 

h 

• 

1 

1. 

10 

19 

21 

26 

28 

37 

54 

18* 

$0.23 

80 

36 

67 

2 

25 

7 

19 

69^ 

0.56 

90 

55 

88 

28 

53 

44 

73 

8  7i 

$0.79 

2. 

87 

79 

4 

59 

8 

25 

48 

250 

$0.29 

6 

10 

65 

34 

73 

38 

26 

340 

0.57 

93 

89 

69 

93 

81 

63 

74 

59  4 

$0.86 

3. 

50 

37 

73 

3 

45 

36 

78 

730 

$0.47 

7 

18 

24 

29 

46 

47 

18 

250 

0.44 

57 

55 

97 

32 

91 

83 

96 

98< 

$0.91 

4. 

19 

58 

46 

5 

26 

68 

9 

190 

$0.70 

52 

31 

6 

30 

55 

4 

65 

490 

0.18 

71 

89 

52 

35 

81 

72 

74 

684 

$0.88 

Copy  each  set  of  numerals  in  a  column.  Add  and  check. 

57 


5. 

5,  7,  0,  6  is 

7. 

25,  5,  3,  4  37 

9. 

7,  43,  2,  5 

26 

6. 

3,  7,  8,  9  27 

8. 

6,  9,  7,  2  24 

10. 

9,  0,  9,  8 

4  Extra  Examples.  Work  Set  45. 


Working  with  li 

Addends-sum  relationship  [W] 

Work  each  example.  Then  copy  it,  showing  the  sum 
or  addend  which  n  stands  for. 


30 


69 


3.  n  —  9  +  58 

4.  78  -  n=  36 
112  (one  hundred  twelve) 


50 


20 


1.  40  +  n  =  70  5.  n  +  48  =  98  9.  52  +  n  =  72 


27 


79 


2.  n  -  32  =  37  6.  67  -  n=  40  10.  n  -  41  =  38 


13 


26 


7.  21  +  n  =  34  11.  33  +  n  =  59 


89 


35 


8.  72  -  51  =  38  12.  86  -  72  =  51 
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Pupil’s  Objectives 

(a)  To  practice  finding  sums  in  various  types  of 
addition  with  2-place  numerals  with  and  without 
carrying;  and  (b)  to  practice  finding  the  unknown 
number  for  n  in  number  sentences  involving  higher- 
decade  addition  and  subtraction. 

Background 

In  order  to  develop  competence  in  the  newly- 
taught  skills,  and  to  develop  the  ability  to  discrim¬ 
inate  between  examples  which  require  renaming 
and  carrying  and  those  which  do  not,  the  practice 
set  has  a  mixture  of  examples  some  of  which  do 
not  require  renaming  and  carrying. 

Teacher’s  Preparation 

Have  paper  ready  for  folded-paper  practice. 

Pre-Book  Lesson 

•  Review  with  all  children  adding  with  two 
2-place  numerals  requiring  renaming  and  carrying. 

•  Help  children  select  some  examples,  either 
from  the  chalkboard  or  from  the  pupil’s  book, 
which  require  no  renaming  and  carrying  and  which 
they  may  do  orally.  Check  to  determine  whether 
they  have  trouble  discriminating  between  examples 
with  no  renaming  and  carrying  and  examples  with 
renaming  and  carrying. 

•  Write  some  simple  number  sentences  on  the 
board  using  n.  Have  some  for  A.  and  some  for  S. 


with  n  standing  for  a  sum  or  an  addend.  Review 
addition  and  subtraction  in  terms  of  addends-sum 
relationships  and  make  sure  that  pupils  know  how 
to  find  the  number  n  stands  for  in  both  A.  and  S. 
examples,  when  it  is  a  sum  and  when  it  is  an 
addend. 

Using  the  Text  Page 

•  Before  doing  rows  1-4  at  the  top  of  the  page, 
review  the  folded-paper  technique  (see  Teaching 
Page  10),  if  necessary. 

•  Review  how  sums  are  shown  when  adding 
with  numerals  representing  money  and  $). 

•  The  more  capable  children  should  be  able  to 
proceed  independently  with  the  work  at  the  bottom 
of  the  page.  It  may  be  necessary  to  go  over  the 
examples  orally  with  the  slower  learners  before  they 
write  the  work. 

Individualizing  Instruction 

•  After  the  written  work  at  the  bottom  of  the 
page  is  finished,  go  over  each  example  orally. 
Have  pupils  tell  why  they  added  or  subtracted. 
For  each  example,  have  a  child  tell  whether  n  in 
the  sentence  stands  for  a  sum  or  an  addend. 

•  Slower  learners  may  need  additional  practice 
with  basic  A.  and  S.  facts.  Have  them  match  the 
number-fact  cards  with  answer  cards  (see  Teaching 
Page  76). 

•  Assign  Extra  Examples  Set  45  as  needed. 


NOTES 


! 

1 
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Pupil’s  Objectives 

(a)  To  gain  experience  in  supplying  questions 
that  may  be  used  in  addition  and  subtraction 
problems;  and  (b)  to  gain  experience  in  translating 
the  information  given  in  written  problems  to 
number-sentence  form. 


Teacher’s  Preparation 

To  assist  children  in  the  spelling  of  words  to  use 
in  the  problems,  write  on  the  chalkboard  the  words 
listed  below  and  encourage  children  to  find  other 
words  needed.  The  so-called  “cue-words”  for  addi¬ 
tion  and  subtraction  are  purposely  mixed  in  this 
list  to  avoid  dependence  upon  them  as  such. 


all  together 
cost 
farther 
gone 


in  all  need 

left  spend 

money  total 

more 


Pre-Book  Lesson 

•  Consider  a  situation  such  as  the  following: 

Today,  there  are  17  girls  and  14  boys  here. 

Ask  the  children  to  think  about  the  information 
given  and  then  to  make-up  a  question  for  which 
they  would  need  to  use  addition  to  find  the  answer. 

As  different  children  ask  their  questions  have 
them  tell  why  they  would  need  to  use  addition  to 
find  the  answer. 

•  Ask  each  child  to  first  state  and  then  write  on 
the  chalkboard  a  number  sentence  that  tells  how 
to  find  the  answer  to  the  question  he  asked. 

•  Discuss  the  list  of  words  on  the  board,  adding 
to  it  as  needed,  and  analyze  any  of  the  words  for 
possible  spelling  difficulties. 


Using  the  Text  Page 

•  After  reading  the  information  given  in  each 
exercise,  the  child  should  write  only  the  question 
on  his  paper,  not  the  entire  problem.  Possible 
questions  are 

(1)  In  all,  how  many  people  did  Don  count  when 
he  looked  back? 

(2)  How  many  miles  farther  did  Don  have  to 
ride  on  the  train? 

(3)  How  many  more  people  did  Don  count  on 
one  side  of  the  car  than  on  the  other  side? 

(4)  How  many  people  were  left  on  the  train 
after  seven  people  left? 

(5)  How  much  money  did  Don  have  left  after 
buying  milk  and  peanuts? 

(6)  How  many  peanuts  did  Don  eat? 

•  After  the  pupils  have  written  a  question  for 
each  problem,  have  them  find  the  answer  for  each 
problem. 

•  Finally  have  the  pupils  write  an  72-example  for 
each  problem  to  show  how  they  worked  it. 

Individualizing  Instruction 

•  Discuss  with  the  class  some  of  the  completed 
problem  questions.  Have  the  class  try  to  detect 
and  analyze  errors.  When  necessary,  use  such  aids 
as  quick  sketches  on  the  board,  dot  pictures,  and 
0’s  and  / ’s  to  help  clarify  meanings. 

•  All  pupils  may  turn  to  Extra  Problem  Set  5 
and  write  an  72-example  for  each  problem.  They 
should  have  worked  the  problems  before  complet¬ 
ing  this  activity.  The  purpose  of  this  written  work 
is  to  write  number  sentences  only,  not  to  solve  the 
problems. 
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Writing  Questions  to  Make  Problems 

Writing  n-nxamplnt  [W] 

Make  problems  about  Don’s  train  ride.  The  A.  means 
to  write  an  addition  question.  The  5.  means  to  write  a 

Subtraction  question.  Questions  will  vary. 

1.  Looking  back,  Don  counted  5  men,  3  women,  and 
5  children,  counting  himself.  A  .13  people  5+3+5=n 

2.  Don  was  to  ride  76  miles  in  all.  The  train  stopped 
the  first  time  after  going  30  miles.  S. 46  miles  76-3o=n 

3.  At  one  time,  Don  counted  28  people  on  his  side  of 
the  car  and  17  people  on  the  other  side  of  the  car.  S. 

1 1  people  28—  17=n 

4.  Once  when  the  train  stopped,  there  were  37  people 
in  the  car.  Seven  people  got  off.  S. 30  PeOPie  37-7=  n 

5.  On  the  trip,  Don  spent  20tf  of  his  50 <£  for  milk 
and  peanuts  together.  S.  30*  so*-2o*=n* 

6.  Don  counted  the  peanuts  in  the  bag.  There  were 
59.  He  ate  all  but  10  of  them.  5  .49  peanuts  59— 10=n 

Work  the  problems.  Then  write  an  ^-example  for  each. 


To  Keep  in  Practice 


[W] 


Write  the  answers  on 

folded 

paper. 

Check  your  work. 

a 

b 

c 

d 

e 

f 

g 

h 

i 

1. 

89 

19 

78 

8 

29 

86 

4 

200 

$0.27 

-72 

+  74 

+  20 

+  69 

-8 

-43 

+  88 

+  600 

+  0.55 

17 

93 

98 

77 

21 

43 

92 

80* 

$0.82 

2. 

27 

48 

39 

76 

59 

89 

57 

180 

$0.06 

-26 

+  18 

-9 

+  10 

+  23 

-60 

-53 

-50 

+  0.75 

i 

66 

30 

86 

82 

29 

4 

13* 

$0.81 

3. 

67 

60 

13 

77 

83 

36 

85 

490 

$0.19 

-47 

+  17 

+  19 

-14 

+  4 

+  59 

+  7 

—  60 

+  0.59 

20 

77 

32 

63 

87 

95 

92 

43* 

$0.78 

4. 

98 

78 

89 

8 

57 

69 

98 

280 

$0.48 

-30 

-8 

-21 

+  73 

+  33 

-65 

-41 

+  670 

+  0.41 

68 

70 

68 

81 

90 

4 

57 

95* 

$0.89 

Set  A 
6  19  14 

+  3  +8  +29 

>  ->  ■> 

•  •  • 


Set  B 

8  27  48 

-5  -6  -21 

>  ■>  -> 

•  •  • 


Do  You  Like  to  Try  New  Things? 

Enrichment  [W] 

one  odd  and  one  even  number  in  each  example 

1.  In  set  A  are  the  addends  even  or  odd  numbers  ?A 

odd 

2.  Are  all  the  sums  for  set  A  even  or  odd  numbers  ?a 

3.  Copy  and  finish:  When  an  odd  number  and  an 
even  number  are  added,  the  sum  is  an  _?_  number. 

4.  Test  the  sentence  in  Ex.  3.  Make  three  examples 
like  8+17,  and  three  others  like  25  +  46,  and  add. 

one  odd  and  one  even  number  in  each  example. 

5.  In  set  B  are  even  or  odd  numbers  used?A 

odd 

6.  Are  the  answers  for  set  B  odd  or  even  numbers  ?a 

7.  Copy  and  finish:  When  an  even  number  is 
subtracted  from  an  odd  number  or,  an  odd  number  from 

odd 

an  even  number,  the  answer  is  an  _?_  number. 


8.  Test  Ex.  7.  Make  three  examples  of  both  kinds. 
114  (one  hundred  fourteen) 

Here  and  on  pages  30,  31,  63,  and  69,  help  pupils  discover  that  for  two  counting  numbers 
under  the  operations  of  A.  and  S.,  if  both  are  even  or  both  odd,  the  answer  is  an  even 
number;  if  one  is  even  and  the  other  odd,  the  answer  is  an  odd  number. 
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Pupil’s  Objective 

To  practice  computation  in  addition  and  sub¬ 
traction  examples  with  2-place  numerals  of  all 
types  that  have  been  taught. 

Background 

At  the  top  of  the  page  in  the  pupil’s  book  is 
mixed  practice  in  higher-decade  addition  and  addi¬ 
tion  with  two  2-place  numerals  (both  with  and 
without  carrying)  and  in  higher-decade  subtraction 
and  subtracting  with  2-place  numerals  without 
renaming — that  is,  in  all  kinds  of  addition  and 
subtraction  thus  far  taught,  except  addition  of 
three  and  four  addends. 

It  is  a  general  principle  of  teaching,  first  to 
develop  each  new  skill  to  the  point  of  mastery  or 
near  mastery,  giving  isolated  practice  on  it  in  order 
to  avoid  confusion  with  other  skills;  then  after 
competence  has  been  established  to  mix  the  new 
skill  with  others  previously  taught.  Mixed  practice 
obviously  calls  for  discrimination  among  skills  and 
for  recognition  of  the  correct  procedure  to  employ 
in  each  exercise. 

The  enrichment  material  at  the  bottom  of  the 
pupil’s  page  is  an  extension  of  material  presented 
earlier  in  which  the  following  generalizations  were 
developed: 

a.  The  result  of  adding  1  to  an  odd  number  is 
an  even  number. 

b.  The  result  of  adding  1  to  an  even  number  is 
an  odd  number. 

c.  The  sum  of  two  even  numbers  is  an  even 
number. 

d.  The  sum  of  two  odd  numbers  is  an  even 
number. 

e.  The  difference  between  two  even  numbers  is 
an  even  number. 

f.  The  difference  between  two  odd  numbers  is  an 
even  number. 

Two  more  generalizations  are  presented  in  this 
lesson: 

a.  The  sum  of  an  odd  and  an  even  number  is  an 
add  number. 

j  The  difference  between  an  odd  and  an  even 
number  is  an  odd  number. 


Teacher’s  Preparation 

Have  paper  available  for  folded-paper  written 
practice. 

Using  the  Text  Page 

•  Use  the  mixed  practice  as  a  diagnostic  test  to 
discover  the  various  kinds  of  errors  needing  atten¬ 
tion.  Many  children  make  accidental  errors  for  one 
reason  or  another.  However,  if  an  error  of  a 
particular  type  occurs  regularly,  it  can  be  assumed 
that  the  child  is  having  difficulty  with  that  type  of 
example.  As  you  check  a  child’s  work,  look  for 
errors  that  persist. 

•  The  children  who  do  not  appear  to  be  making 
errors  persistent  in  nature,  may  try  the  enrichment 
exercises  independently. 

•  Help  children  with  persistent  errors.  Espe¬ 
cially  aid  those  who  have  difficulty  in  distinguishing 
between  addition  and  subtraction,  and  those  who 
still  are  not  sure  when  renaming  and  carrying  are 
needed  in  addition  examples. 

Children  whose  primary  difficulty  stems  from 
lack  of  mastery  of  the  basic  facts  will  need  a 
variety  of  activities  to  help  them  master  the  facts. 
See  some  suggestions  in  the  Individualizing- 
Instruction  section  below. 

Individualizing  Instruction 

•  Slower  learners  who  need  help  with  the  A.  and  S. 
facts  may  be  assigned  any  of  the  following  activities: 

a.  Renaming  game.  Write  14  on  the  chalkboard. 
Have  the  pupils  rename  14  in  as  many  ways  as 
they  can  using  A.  facts  only.  Write  8  on  the  chalk¬ 
board.  Have  8  renamed  in  as  many  different  ways 
as  possible  using  S.  facts  only.  Repeat  for  other 
numbers. 

b.  Comparison  game.  Write  exercises  of  the  follow¬ 
ing  type  on  paper  or  on  the  board: 

(9  +  5)  _  ?_  (16  -  7) 

Have  the  children  write  “is  greater  than”  or  “is 
less  than”  to  make  the  sentence  true.  Be  sure  to 
use  an  A.  or  S.  fact  in  each  equation. 

•  Use  visual-instruction  materials  to  help  chil¬ 
dren  having  difficulty  with  renaming  and  carrying. 
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Pupil’s  Objectives 

(a)  To  check  understandings  of  important  ideas 
studied  to  this  point;  and  (b)  to  use  higher-decade 
addition  and  subtraction  skills  in  comparing  two 
numbers. 

Background 

The  measurement  of  pupil  understandings  is 
difficult,  to  say  the  least.  A  quick  automatic  re¬ 
sponse  by  a  child  is  often  accepted  as  an  indication 
of  understanding.  The  questions  at  the  top  of 
page  115  are  illustrative  of  the  type  that  seek  to 
determine  the  extent  to  which  children  understand 
vocabulary,  concepts,  and  generalizations  in  math¬ 
ematics. 

It  is  in  the  day- by-day  developmental  lessons 
that  you  have  the  greatest  opportunity  to  observe 
each  child’s  level  of  understanding.  No  substitute 
has  been  devised  for  the  individual-interview  ap¬ 
proach  in  which  the  teacher  asks  leading  questions 
of  the  child  in  order  to  identify  the  specifics  of  his 
understandings  as  well  as  his  difficulties. 

The  work  with  sequences  in  this  lesson  (Ex.  5-8) 
is  more  advanced  than  in  previous  lessons,  as  the 
counting  here  begins  with  a  number  that  is  not  a 
multiple. 

Pre-Book  Lesson 

•  Review  the  idea  of  other  names  for  a  number. 
Write  on  the  chalkboard,  “(5  -f-  6),  (17  —  4), 
(42  +  7).”  Have  the  children  tell  for  what  number 
each  of  these  is  another  name. 

•  Write  “(48  —  24)”  on  the  chalkboard.  Ask 
for  what  number  this  is  another  name.  Then, 
write  “29”  on  the  board.  Ask,  “Is  29  greater  or 
less  than  (48  —  24)?”  Have  them  then  tell  how 
much  greater  it  is. 

•  Repeat  the  same  activity  in  comparing  num¬ 


bers — some  greater  and  some  less  than  another 
number. 

Using  the  Text  Page 

•  You  may  wish  to  assign  this  small  mid -chapter 
test  to  all  the  children  immediately  (See  first 
item,  Individualizing  Instruction).  Allow  children 
who  find  difficulties  to  ask  questions  or  to  omit 
troublesome  examples  temporarily. 

•  Be  sure  the  pupils  understand  the  directions 
for  the  work  at  the  bottom  of  the  page.  Remind 
them  to  rename  the  number  in  the  (  )  first  and  then 
make  the  comparison. 

Individualizing  Instruction 

•  You  may  wish  to  have  all  pupils  use  the  written 
work  at  the  top  of  the  page  as  a  progress  test.  If 
so,  the  work  should  be  corrected  item  by  item,  with 
each  child  marking  his  own  paper.  The  discussion 
of  meanings  and  the  observation  of  procedure  will 
augment  learning  in  this  type  of  review.  Informa¬ 
tion  gained  by  noting  questions  asked  and  examples 
omitted  during  the  test,  plus  errors  found  in  the 
correcting,  will  indicate  to  you  where  clarification 
or  reteaching  is  needed. 

•  All  pupils  may  try  the  written  work  at  the 
bottom  of  page  115.  Permit  them  to  proceed  with 
this  work  independently.  Make  sure  that  they 
understand  what  is  required.  Not  only  are  two 
numbers  to  be  compared  and  one  to  be  found 
greater  (or  less)  than  the  other,  but  the  final  sen¬ 
tence  must  tell  how  much  greater  (or  less)  one 
number  is  than  the  other. 

•  Have  all  pupils  write  answers  on  paper  foi 
incomplete  A.  and  S.  facts  administered  orally 
Use  the  incomplete  A.  and  S.  facts  at  the  top  o 
page  90  for  oral  presentation. 

•  Have  slower  learners  match  number-fact  card 
with  answer  cards  for  those  facts  most  frequent! 
missed  when  working  the  above  oral  assignment. 
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*  Once  or  twice  within  Chapters  3-8,  the  authors  present  mid-chapter  review  tests  of 
information  and  meaning  under  this  heading.  This  is  the  first  of  these  tests. 


*  Many  Things 

Review  of  information  and  meaning  [W] 

Write  the  answers. 

1.  What  odd  number  comes  next  after  33?  35 

2.  63  +  n  =  77.  To  find  the  number  for  «,  you0-?-? 

To  what  numeral  does  the  clock  minute  hand  point  at 

3.  20  minutes  before  10?  8  4.  15  minutes  past  5?  3 


Write  the  numerals  to  show  counting 

19,  22,  25,  28,  31,  34,  37,  40  12,  17,  22.  27,  32,  37,  42 

5.  by  3’s  from  19  to  40.  7.  by  5’s  from  12  to  42. 

17,  21,  25,  29,  33,  37,  41,  45,  49,  53  170,  180,  190,  200,  210,  220 

6.  by  4’s  from  17  to  53.  8.  by  10’s  from  ltO  “to  220. 

9.  Copy  and  use  =  or  f :  (16  +  7)  _?_  (19  +  5). 


Copy  the  examples  in  which  you  carry  to  ten’s  place. 
10.  32  +  37  11.  43 ++  9  12.  18++  45  13.  54  +5 


14.  To  compare  two  numbers,  do  you  add  or  subtract ?v 

subtract 

Write  each  of  these  the  short  way: 

3d  7th  6th  .8th 

15.  third  16.  seventh  17.  sixth  18.  eighth 


How  Much  Greater?  How  Much  Less? 

Inequalities  [W] 

For  Ex.  la  write,  “48  -  16  =  32.  35  -  32  =  3. 

35  is  3  greater  than  (48  -  16).” 


1.  How  much  greater  is 

a.  35  than  (48  -  16)?  3 

b.  (38  +  49)  than  25?  62 

c.  45  than  (4  +  27)?  u 

d.  76  than  (9  +  63)? 4 

e.  (38  +  37)  than  65?  io 


2.  How  much  less  is 

a.  (47  -  12)  than  39?  4 

b.  23  than  (18  +  19)?  u 

c.  (40  -  20)  than  38?  is 

d.  52  than  (35  +  48)? 31 

e.  (15  +  46)  than  78?  17 

(one  hundred  fifteen) 
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Measuring  in  Yards  and  Miles 

Discovering  reference  measures/  mental  procedures  [O] 

We  measure  some  things  in  yards. 

1.  Do  what  Tom  is  doing.  See  how  far  up  your  body 
the  yardstick  comes.  This  distance  is  your  body  yard. 

2.  Do  what  Linda  and  Betsy  are  doing.  See  how  far 
the  yardstick  reaches.  Call  this  your  arm  yard. 

-  3 

3.  Look  at  a  yardstick.  How  many  feet  long  is  it? 
How  many  inches  long  is  it?  36 

3  feet  (ft.)  =  1  yard  (yd.)  36  inches  (in.)  =  1  yd. 

4.  On  the  board,  draw  a  mark  you  think  is  1  yard 
long.  Measure  the  mark  to  check  it. 

Yes  No  No 

5.  Can  a  man  be  2  yards  tall?  a 4  yards?  a1  foot?  a 

We  measure  very  long  distances  in  miles. 

6.  Tell  a  place  that  is  1  mile  from  your  school.  Think 
of  this  distance  when  you  hear  about  1  mile. 

116  (one  hundred  sixteen) 

Here  are  some  other  reference  measurements— the  body  yard,  the  arm  yard,  and  the  school  mile. 


] 


i 

£ 


c 

1 
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Pupil’s  Objectives 

(a)  To  acquire  the  concepts  of  yard  and  mile; 

(b)  to  acquire  a  functional  concept  of  yard  and  to 
learn  the  relationship  between  feet  and  yards; 

(c)  to  establish  a  body  yard  or  an  arm  yard  to  use  as 
reference  measures;  and  (d)  to  write  questions  to 
make  subtraction  problems  and  then  work  the 
problems. 

New  Words 

(page  116)  body ,  distances 

Background 

The  primary  purpose  of  these  pages  is  to  put 
meaning  into  terms  used  in  linear  measurement; 
in  this  case,  yards  and  miles.  Just  as  for  the  foot  and 
the  inch,  a  “reference  measure”  for  the  yard  is 
suggested.  You  may  also  want  to  suggest  certain 
distances  in  your  community  that  are  about  one 
mile.  Pupils  will  be  able  to  use  these  to  help  them 
understand  3  miles,  7  miles,  and  so  on. 

If  the  unit  yard  is  to  have  more  meaning  than 
merely  36  inches  or  3  feet,  pupils  must  have  some 
immediate  concrete  way  of  thinking  and  using  it. 
Consequently,  the  body  yard  and  the  arm  yard  are 
developed. 

As  children  become  familiar  with  more  units  of 
linear  measurement  they  should  begin  to  select 
the  most  appropriate  unit  for  describing  a  particu¬ 
lar  distance.  Remind  pupils  again  that  measure¬ 
ments  are  only  approximations  and  that  the  meas¬ 
ure  of  a  length  is  the  number  of  times  the  unit  is 
applied  to  the  item  to  be  measured.  See  the  dis¬ 
cussion  in  more  detail  on  Teaching  Pages  64  and 
65. 

Teacher’s  Preparation 

,  Have  as  many  yardsticks  available  as  possible. 
Have  in  mind  two  or  three  well-known  locations 
that  are  about  one  mile  from  the  school. 

i 

Pre-Book  Lesson 

•  Review  the  ideas  of  the  finger  inch  and  the  arm 
foot  (see  Teaching  Pages  64  and  65). 

| 

| 

1  4 


•  Have  the  children  estimate  the  lengths  of 
different  objects  in  the  room.  Then  have  them 
measure  the  lengths  with  rulers.  Ask  for  the  an¬ 
swers  in  such  a  way  that  you  receive  a  number  in 
reply.  Then  say  that  we  have  to  know  what  unit 
was  used  in  finding  that  the  measure  of  the  length 
is  3  or  7  or  whatever.  So,  we  may  say  that  the 
measure  of  the  length  is  3  in  inches  or  7  in  feet, 
and  so  on. 

Be  sure  to  again  stress  the  idea  that  measure¬ 
ments  are  approximations  as  was  noted  on  teaching 
pages  64  and  65.  Have  the  pupils,  when  giving 
their  answers,  say  “just  a  little  more  than”  or 
“just  a  little  less  than.” 

•  Have  pupils  measure  something  that  is  about 
3  feet  in  length.  Describe  its  length  in  feet  and 
then  introduce  the  7  yard  as  another  unit  of  meas¬ 
urement  for  the  same  distance. 

Using  the  Text  Pages 

•  As  the  material  in  Ex.  1-6  is  being  developed, 
be  sure  to  allow  for  many  experiences  in  (a)  esti¬ 
mating  distances  in  inches,  feet,  and  yards;  (b) 
checking  the  estimate  with  a  body  reference  measure; 
(c)  checking  the  estimate  with  a  more  precise 
instrument  for  measuring. 

•  The  important  idea  to  be  stressed  in  Ex.  7-13 
is  that  of  appropriateness.  Encourage  pupils  to 
select  correct  units  of  measurement  with  such  com¬ 
ments  as,  “Does  the  sentence  make  sense?”  “Is 
that  kind  of  answer  reasonable?” 

•  Make  certain  that  the  pupils  understand  the 
directions  for  the  work  at  the  bottom  of  page  117. 
They  are  to  write  questions  only  to  make  S.  problems 
from  the  information  given  in  each  exercise.  Then 
they  are  to  work  the  problems. 

Individualizing  Instruction 

•  Help  all  pupils  to  become  acquainted  with  the 
use  of  common  tools  of  measurement  for  yards  and 
miles,  such  as  the  tape  measure,  yardstick,  sur¬ 
veyor’s  tape,  and  automobile  odometer. 

•  More  capable  children  may  do  Extra  Activities 
Set  91. 
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•  Write  on  the  chalkboard  or  duplicate  on  paper 
the  following  examples  for  all  pupils : 

58  22  n  87 

—  n  +  n  —63  —42 

46  59  15  n 

n  +  18  =  48  83  +  n  =  31  n  +  64  =  97 

•  For  all  pupils,  write  on  the  chalkboard  or 
duplicate  on  paper  sentences  like  the  following  in 
which  the  child  is  to  write  the  correct  operation 
sign: 


32  □  n  =  83  nU  46  =  12 

15  □  14  =  29  74  □  12  =  86 

Reminders 

Continue  to  maintain  the  following: 

a.  Ability  to  use  the  clock  and  the  calendar  with 
increasing  efficiency 

b.  Ability  to  recognize  commonly-used  coins  and 
understand  their  relative  values 

c.  Ability  to  record  information  in  appropriate 
chart  form 

d.  Ability  to  read  and  write  3-place  numerals 


NOTES 
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Say  the  right  word — feet,  inches,  yards,  or  miles. 

inches 

7.  Ann’s  crayon  box  is  3  _?_  wide. 

feet 

8.  The  flagpole  is  75  _?_  high. 


mi  les 


9.  It  is  15  _?_  from  one  town  to  the  next. 

yards 

10.  It  takes  3  _?_  of  cloth  to  make  a  coat. 

feet 

11.  The  house  for  my  dog  is  4  _?_  long. 

inches 

12.  My  finger  is  about  2  _?_  long. 

miles 

13.  On  a  long  trip,  Mr.  Green  went  472  _?_  in  one  day. 
Extra  Activity.  Work  Set  91. 


Making  and  Working  Problems 

_  ...  Completing  S.  problems  [W] 

Questions  will  vary. 

Write  subtraction  questions  for  Ex.  1-10.  Then  work 
the  problems.  Write  your  work  on  your  paper. 

1.  You  have  59#.  Tom  has  47#.  ^ 

2.  We  had  48  bags.  We  used  6  of  them  for  sandwiches.  42  bags 

3.  Ann  found  that  12  of  the  16  girls  were  at  school.  4  9 iris 

4.  There  were  27  apples.  All  but  7  were  eaten. 

5.  Joan  picked  25  red  roses  and  12  pink  roses. 

6.  Sue  read  38  stories.  5  were  about  horses. 


20  apples 
13  roses 
33  stories 


7.  I  have  5#  in  my  pocket.  I  want  to  buy  a  29#  game,  24* 

8.  A  75#  book  is  now  selling  for  45#. 

9.  Mother  made  48  cookies.  Only  10  are  left. 

10.  A  big  doll  costs  98#.  A  smaller  doll  costs  65#. 


30* 

38  cookies 
33* 
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Watch  Out  for  Tricky  Words! 

*  Language  difficulties  in  problem-solving  [O] 

Some  words  in  problems  are  tricky.  You  may  think 
they  tell  you  to  add  or  to  subtract  when  they  do  not. 

Read  each  problem  to  find  out  if  you  are  to  add  or  to 
subtract.  Do  not  work  these  problems  now. 

Does  in  all  always  mean  to  add?  Study  Ex.  1  and  2. 

1.  In  all,  there  were  7  boys  and  10  girls  in  a  school 
play.  How  many  children  were  in  the  play?  17  children  A. 

2.  In  all,  there  were  19  children  at  Ann’s  party.  Six 
were  boys.  How  many  were  girls?  i3giris  s. 

Does  left  always  mean  to  subtract?  Study  Ex.  3  and  4. 

3.  Tom  lost  some  of  his  crayons.  He  had  8  left  in  one 
box  and  12  in  another.  How  many  crayons  were  left? 

20  crayons  A. 

4.  Tom  lost  8  of  his  28  crayons.  How  many  were  left? 

20  crayons  S. 

Does  together  always  mean  to  add?  Study  Ex.  5  and  6. 

5.  On  Saturday,  Sam  earned  150  and  Joe  earned  200. 
How  much  did  they  earn  together  that  day?  35 *  a. 

6.  Joe  and  Bill  together  earned  460.  If  Joe  earned 
220,  how  much  did  Bill  earn?  24*  s. 

118  (one  hundred  eighteen) 

*  An  important  lesson  for  pupils!  These  are  catchy  words  which  often  mislead 
pupils  in  problem-solving  work. 
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Pupil’s  Objectives 

(a)  To  see  the  necessity  of  reading  the  entire 
problem  carefully,  and  of  understanding  what  is 
asked  for,  before  attempting  a  solution;  and  (b)  to 
practice  thinking  the  solution  to  problems  without 
actually  writing  anything  on  paper. 

New  Words 

(page  119)  booklet,  pumpkins,  sheets 

Background 

It  is  a  common  practice  among  pupils  to  try  to 
solve  problems  by  looking  for  cues — words  or  short 
phrases — which  by  themselves  appear  to  indicate 
a  certain  process.  Consideration  will  reveal  that 
the  supposed  addition  cues  in  all  and  together  may 
appear  in  subtraction  problems;  while  the  sup¬ 
posed  subtraction  cues  lejt,  gone,  and  more  may 
actually  be  used  in  addition  problems.  The  paired 
problems  on  pages  118  and  119  will  disclose  to 
pupils  the  unreliability  of  depending  on  such  word 
cues. 

Pre-Book  Lesson 

•  Review  the  interrelationships  between  addi¬ 
tion  and  subtraction  in  terms  of  a  total  and  its 
parts.  Make  certain  that  children  understand  what 
operation  to  use  when  numbers  for  two  parts  are 
given  and  the  number  for  a  total  is  wanted;  also, 
what  operation  to  use  when  numbers  for  a  total 
and  one  of  its  two  parts  are  known  and  the  number 
for  the  other  part  must  be  found. 

•  Review  quickly  the  various  situations  in  which 
numbers  for  a  total  and  a  part  are  known.  These 
different  subtraction-problem  situations  need  to  be 
discussed  frequently. 

Using  the  Text  Pages 

•  Elaborate  upon  the  idea  of  not  getting  caught 
by  tricky  words.  For  each  pair  of  problems,  make 
certain  that  pupils  see  that  the  only  sure  way  to 
determine  the  operation  is  to  find  whether  parts 
are  being  joined  together,  and  therefore  addition 
is  used,  or  an  unknown  part  is  being  sought,  and 
therefore  subtraction  is  used. 


•  After  the  oral  work  has  been  completed,  have 
the  children  write  their  work  for  each  problem. 

•  Read  aloud  Ex.  1  at  the  bottom  of  page  119. 
Ask  children  to  raise  their  hands  if  they  know  the 
answer.  Have  a  child  tell  the  answer.  Have  the 
child  explain  how  he  thought  the  answer.  Analyze 
the  problem  for  tricky  words.  Determine  whether 
the  numbers  given  in  the  problem  are  for  parts  or 
for  a  total  and  one  of  its  two  parts. 

Proceed  with  the  rest  of  the  problems  in  the 
same  manner. 

Individualizing  Instruction 

•  Give  particular  attention  to  the  difficulties  of 
slower  learners  as  revealed  by  the  class  discussion. 
They  may  be  asked  to  illustrate  some  examples  on 
the  chalkboard  or  on  paper  with  dots  or  other 
symbols. 

•  You  may  like  to  have  timed  tests  with  part  or 
all  of  the  class.  Use  incompleted  A.  and  S.  facts 
for  material  and  have  pupils  write  answers  on 
folded  paper. 

•  Have  timed  tests  using  the  higher-decade 
A.  examples  in  Extra  Examples  Set  42. 

•  Review  A.  and  S.  facts  having  sums  13  through 

18. 

•  Have  pupils  write  a  set  of  A.  and  S.  facts  for 
each  sum  and  two  addends  given  in  Ex.  a-d. 
They  may  write  the  examples  for  a  and  b  in  vertical 
form  and  those  for  c  and  d  in  horizontal  form. 

a.  28  -  12  +  16  b.  69  =  42  +  27 

c.  45  =  30  +  15  d.  80  -  60  +  20 

Looking  Ahead 

•  Many  lessons  to  come  will  use  examples  and 
problems  involving  money  numbers  and  coins.  To 
be  certain  that  the  pupils  recognize  and  under¬ 
stand  the  values  of  various  coins  the  following 
review  is  recommended: 

a.  If  you  prepared  them,  use  the  lists  of  coins 
having  equal  values  and  the  charts  showing  rela¬ 
tionships  between  coins  for  review  of  coins  and 
their  relative  values  (see  Teaching  Page  108). 

b.  Discuss  with  the  class  that  adding  and  sub- 


s 
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tracting  money  numbers  is  just  like  adding  and 
subtracting  other  numbers. 

•  Very  soon  in  subtraction,  renaming  a  number 
to  show  more  ones  will  be  introduced.  The  follow¬ 
ing  activity  will  be  good  preparation  for  the  think¬ 


ing  involved.  Show  with  10-bundles  and  single 
sticks  that 

a.  43  can  be  renamed  3  tens  and  _  ?  _  ones. 

b.  52  can  be  renamed  _  ?  _  tens  and  12  ones. 

c.  _  ?  _  can  be  renamed  6  tens  and  15  ones. 


NOTES 
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Does  more  always  mean  to  subtract?  Study  Ex.  7  and  8. 


7.  Peg  worked  7  problems.  Then  she  did  6  more. 
How  many  problems  did  Peg  work?  13  problems  A. 

8.  Jean  worked  14  problems.  That  was  8  more  than 
Ann  worked.  How  many  problems  did  Ann  work? 

6  problems  S. 

Does  gone  always  mean  to  subtract?  Study  Ex.  9-10. 

9.  Tom  cannot  find  7  of  his  old  marbles  and  9  of  his 
new  marbles.  How  many  of  his  marbles  aresgone? 

10.  Rusty  can  find  only  43  of  his  48  marbles.  How 
many  of  his  marbles  are  gone?  5  Irbies  s- 

[w] 

Now  write  your  work  for  problems  1-10. 


Working  Problems  in  Your  Head 

A.  and  5.  problems  [O] 

Think  the  work  and  give  only  the  answers. 

1.  May  has  read  all  but  8  of  the  38  pages  in  her  story. 

How  many  pages  has  she  read?  30  pages 

2.  Mike  has  39tf.  30<£  of  it  is  in  dimes.  How  much 
money  has  he  in  other  coins  ?9* 

3.  Tom’s  father  is  39  years  old.  Tom  just  had  his  8th 
birthday.  How  much  older  is  his  father  than  Tom?  31  years 

4.  One  booklet  takes  18  sheets  of  paper.  Another  takes 
10.  For  both  booklets  how  many  sheets  are  needed  ?2s  sheets 

5.  Three  pumpkins  weigh  8  pounds,  2  pounds,  and  7 
pounds.  How  much  do  the  pumpkins  weigh  together?  17  pounds 

(one  hundred  nineteen)  119 


Paths 

G»om»try  [O] 

1.  Box  A  shows  a  path  from  point  T  to  point  5  or  from 
point  5  to  point  T.  Could  there  be  other  paths  from 
point  T  to  point  5  ?  Yes 

Yes 

2.  Does  the  path  pictured  in  box  B  cross  itself? 
Must  every  path  from  point  Y  to  point  X  cross  itself?  nc 

3.  In  box  C,  is  there  a  shorter  path  from  point  R 
to  point  K  than  the  path  shown?  nq 

A  straight  path  like  the  one  pictured  from  the  end 
point  R  to  the  end  point  K  is  called  a  line  segment.  A 
line  segment  is  a  straight  path  and  has  two  end  points. 

4.  At  the  board,  draw  pictures  of  3  line  segments  and 
label  their  end  points. 


5.  In  these  boxes  are  pictures  of  simple  closed  paths. 
Does  it  look  as  if  a  simple  closed  path  crosses  itself?  nq 

6.  Box  D  shows  point  P  in  the  path,  point  I  inside 
the  path,  and  point  O  outside  the  path.  Can  you  get 
from  I  to  O  and  not  cross  the  path?  nc 

7 .  In  any  of  boxes  E-G,  can  you  get  from  a  point  inside 
a  path  to  a  point  outside  and  not  cross  the  path?  nq 

120  (one  hundred  twenty) 

The  fact  that  geometric  ideas  are  introduced  early  in  the  elementary-school  curriculum  so 
that  the  ideas  will  be  thoroughly  understood  when  more  formal  geometry  is  taught  later  helps 
make  the  earlier  program  mathematics  rather  than  arithmetic. 
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Pupil’s  Objective 

To  begin  to  learn  about  some  of  the  basic  ideas 
in  geometry:  points,  lines,  and  polygons. 

New  Words 

(page  120)  closed ,  simple 

(page  121)  polygons,  rectangles 

Background 

Studying  about  numbers  and  their  properties 
constitutes  but  a  small  part  of  the  discipline  of 
mathematics.  In  this  “space  age”  we  hear  a  great 
deal  about  points,  lines,  and  space  in  general. 
Geometry  is  the  study  of  ideas  like  these. 

A  point  in  geometry  is  suggested  by  the  “point” 
of  a  pencil.  Actually,  mathematicians  do  not  de¬ 
fine  a  point.  They  say  a  point  is  an  undefined 
term  and  has  certain  properties.  We  may  represent 
points,  lines,  and  other  geometric  ideas  by  con¬ 
crete  models,  such  as  a  pencil  point,  or  by  picture 
models  such  as  dots.  The  point  is  most  often 
represented  by  a  dot  on  a  piece  of  paper  or  on  the 
chalkboard.  Such  a  dot  is  thought  of  as  being  so 
small  that  is  has  no  size.  The  dot  represents  a 
point  in  that  it  indicates  a  location.  A  point  may 
be  described  as  a  precise  location  in  space. 

Thus  far,  children  have  been  learning  about  sets 
of  numbers.  Now,  sets  of  points  become  important. 
A  line  is  thought  of  as  an  infinite  set  of  points. 
The  term  line  means  straight  line.  It  is  understood 
in  geometry  that  all  lines  are  straight.  A  line  is 
suggested  by  the  edge  of  a  table,  the  edge  of  a 
ruler,  the  intersection  of  the  ceiling  and  a  wall. 

A  line  is  without  limit.  It  extends  in  each  of  two 
directions.  A  line  is  usu¬ 
ally  represented  as  shown  — * - ►— 

at  the  right.  The  arrow¬ 
heads  indicate  that  the  line  extends  indefinitely  in 
both  directions.  (This  idea  has  already  been  intro¬ 
duced  through  the  use  of  the  number  line.)  It  is 
customary  to  assign  a  letter  to  the  representation 
of  a  point  and  then  refer  to  point  D  or  point  E.  The 
letter  assigned  to  a  particular  point  is  written  near 


the  dot  which  „ 

i  D  E 

represents  the  <  _ _  ^ 

point. 

When  we  consider  only  the  part  of  a  line  between 
two  given  points,  including  the  two  points,  that 
portion  of  the  line  is  called  a  line  segment.  The  part 
of  the  line  between  points  D  and  E  and  the  end 
points  D  and  E  is  a  line  segment. 

Think  of  two  points  D  and  E  in  space.  Think 
of  moving  a  pencil  tip  from  the  location  of  D  to 
the  location  of  E.  The  path  followed  by  your  pencil 
tip  from  E  to  D  is  generally  known  as  a  curve.  It  is 
possible  to  follow  many  paths  between  the  two 
points.  The  paths  all  may  be  in  the  same  plane. 
It  is  possible,  however,  to  follow  a  path  that  goes 
outside  this  plane.  Each  path  is  a  set  of  points  and 
each  path  is  called  a  curve.  Even  that  which  we  call 
a  line  is  a  special  case  of  a  curve.  However,  at  this 
time  in  the  Mathematics  We  Need  program  we  shall 
avoid  use  of  the  term  “curve”  in  this  sense.  Use 
of  the  word  “path”  at  this  time  is  adequate  to 
build  the  geometric  concepts  introduced. 

A  minimum  of  three  points  in  the  same  plane 
are  required  for  a  closed  curve.  What  the  children 
already  know  as  a  rectangle,  a  square,  or  a  triangle  is 
a  simple  closed  curve  determined  by  four  or  three 
points  which  are  the  end  points  for  four  or  three 
line  segments.  A  simple  closed  curve  does  not  cross 
over  itself  at  any  time  but  a  closed  curve  may  do  so. 

Polygons  are  simple  closed  paths  made  by  line 
segments  (sets  of  points)  all  in  the  same  plane. 

For  the  part  of  the  plane  within  a  polygon,  we 
use  the  words  “ inside  the  polygon”  and  for  all  the 
plane  outside  the  polygon  itself,  we  use  the  words 
‘'''outside  the  polygon.”  The  inside  and  outside  do 
not  include  the  polygon  itself. 

Teacher’s  Preparation 

The  idea  of  a  square  corner  is  introduced  on  page 
121.  You  may  wish  to  have  materials  available 
that  children  can  use  for  measuring  corners  of 
polygons  in  pictures  to  determine  whether  they  are 
square.  The  corners  of  any  paper  you  use  in  class 
may  be  assumed  to  be  square. 

Cut  the  paper  into  four  pieces  so  that  each 
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corner  of  the  original  piece  becomes  a  measure  of 
a  square  corner.  It  will  probably  be  a  good  idea 
to  have  the  children  mark  the  corner  with  an  X 
or  in  some  way  to  identify  it  as  the  square-corner 
measure. 

Pre-Book  Lesson  (pages  120-121) 

•  Discuss  the  idea  of  a  point  with  the  class. 
Discuss  as  many  different  ways  of  representing  a 
point  as  possible;  i.e.,  sharpened  end  of  pencil,  end 
of  a  pin  or  styllus,  where  two  walls  and  the  ceiling 
meet.  Bring  out  the  idea  that  points  exist  all 
around  us,  because  they  are  locations. 

•  Introduce  children  to  the  practice  of  using  a 
dot  (on  the  chalkboard  or  on  paper)  to  represent 
a  point.  Make  representations  of  points  on  the 
chalkboard  and  label  them  with  capital  letters. 

•  Place  two  representations  of  points  on  the 
chalkboard.  Label  them  K  and  W.  Have  different 
children  make  pictures  of  paths  between  the  two 
points.  (Intuitively,  children  are  building  ideas  in 
terms  of  experiences  with  picturing  paths  in  the 
same  plane.  It  is  not  necessary  to  discuss  the 
possibilities  of  paths  outside  the  plane  represented 
by  the  chalkboard.) 

Using  the  Text  Page  (page  120) 

There  are  enough  new  geometric  ideas,  terms, 
and  activities  on  this  page  to  consume  all  the  time 
normally  given  to  an  arithmetic  lesson.  Consider 
each  of  the  following  very  carefully  and  thoroughly: 

a.  Paths  may  be  demonstrated  with  the  use  of 
string.  It  can  be  demonstrated  that  the  string  will 
be  shortest  between  two  points  when  it  is  taut.  All 
other  paths  will  require  longer  pieces  of  string. 

b.  Have  children  draw  pictures  of  simple  closed 
paths  on  the  chalkboard.  Encourage  many  differ¬ 
ent  shapes.  Emphasize  that  a  simple  closed  path 
begins  and  ends  at  the  same  point  and  does  not 
cross  over  itself. 


c.  Identifying  points  in  the  path,  inside  the  path, 
and  outside  the  path  as  in  Ex.  6  should  be  stressed 
and  extended. 

Using  the  Text  Page  (page  121) 

Note  that  the  definition  of  the  rectangle  is  such 
that  the  square  is  included.  Then,  the  square  is 
introduced  as  a  special  kind  of  rectangle. 

You  may  wish  to  extend  pupil  thinking  and 
understanding  through  questions  like  these: 

a.  Is  every  rectangle  also  a  polygon? 

b.  Is  every  square  also  a  rectangle? 

c.  Is  every  rectangle  also  a  square? 

d.  Is  every  triangle  also  a  polygon? 

e.  Is  every  square  also  a  polygon? 

Individualizing  Instruction 

•  Have  all  pupils  identify  representations  of  poly¬ 
gons  in  the  room.  Make  sure  that  they  understand 
that  the  polygon  is  the  closed  curve  only  and  does 
not  include  the  space  inside  the  curve.  Use  the 
names  triangle ,  rectangle,  square,  and  closed  path  as 
frequently  as  possible. 

•  Have  all  pupils  draw  pictures  of  open  and 
closed  paths.  The  closed  paths  should  include  some 
polygons.  Be  sure  children  can  tell  what  each  of 
their  drawings  represents  and  why. 

•  Prepare  for  all  pupils  a  duplicated  sheet  pic¬ 
turing  line  segments.  Give  directions  orally  similar 
to  the  following: 

a.  In  the  first  segment  pictured  mark  two  points. 
Label  them  F  and  P. 

b.  In  the  second  segment  pictured  show  a  line 
segment  with  end  points  T  and 

c.  Show  two  line  segments  in  line  segment  3. 
Label  the  end  points  of  one  H  and  J.  Label  the 
end  points  of  the  other  M  and  N. 

d.  In  line  segment  4  show  a  line  segment  with 
end  points  A  and  B.  Show  point  G  so  that  line 
segment  AG  is  represented  as  longer  than  line 
segment  AB. 
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It  is  somewhat  difficult  for  pupils  to  realize  that  points,  line  segments,  lines,  polygons, 
and  so  on  are  only  ideas  and  what  we  see  are  only  pictures  representing  the  ideas. 

Polygons 

G*o  mitry  [O] 

Simple  closed  paths  made  of  line  segments  only  are 
called  polygons.  The  line  segments  are  the  sides. 

1.  Which  figures  pictured  in  A-E  below  are  polygons? 

B  and  E 

2.  Why  is  a  circle  not  a  polygon? 

It  is  not  made  of  line  segments. 

3.  Tell  how  many  sides  each  polygon  has.  b  has  3;  e  has  s 


"A 

C  z' - 

D 

F.  _ _ 

O 

n 

r 

N - 

A  polygon  with  only  3  sides  is  called  a  triangle. 

4.  Which  polygons  pictured  on  this  page  are  triangles?  b  and  h 


We  may  call  a  comer  of  this  page  a  square  comer. 

5.  Cut  a  square  comer  from  a  piece  of  paper  and  use 
it  to  test  each  comer  in  polygons  F-J.  Which  polygons 
have  one  square  comer  or  more?  f,  g,  h,  i 

6.  Tell  how  many  square  comers  each  polygon  has. 

F  has  4,  G  has  1,  H  has  1,  I  has  4 

A  polygon  that  has  only  4  sides  and  4  square  comers 
is  called  a  rectangle. 

7.  Which  polygons  shown  on  this  page  are  rectangles? 

F  and  I 

When  the  sides  of  a  rectangle  all  have  the  same  length, 
the  rectangle  is  called  a  square. 

8.  Which  polygon  pictured  on  this  page  is  a  square?  i 

(one  hundred  twenty-one)  121 


*  A  quick  test  on  subtraction  facts  having  sums  as  great  as  18! 


*  Finding  Unknown  Addends 

$.  fact s,  turns  as  great  as  18  [W] 


Subtract.  Write  the  answers  on  folded  paper. 


a 

b 

C 

d 

e 

f 

g 

h 

• 

1 

• 

J 

1. 

14 

16 

13 

12 

15 

11 

13 

17 

15 

11 

5 

8 

7 

6 

7 

9 

5 

8 

6 

7 

9 

8 

6 

6 

8 

2 

8 

9 

9 

4 

2. 

12 

11 

13 

10 

18 

12 

14 

11 

11 

13 

7 

8 

9 

8 

9 

3 

7 

5 

2 

6 

5 

3 

4 

2 

9 

9 

7 

6 

9 

7 

3. 

16 

10 

14 

12 

11 

15 

10 

12 

11 

12 

9 

6 

6 

9 

6 

8 

9 

5 

4 

8 

7 

4 

8 

3 

5 

7 

7 

7 

4 

4. 

12 

13 

17 

11 

14 

13 

16 

15 

10 

14 

4 

8 

9 

3 

8 

4 

7 

9 

7 

9 

8 

5 

8 

8 

6 

9 

9 

6 

3 

5 

Do  You  Like  to  Try  New  Things? 

Enrichment  [W] 

In  the  example,  (4  +  3)  +  (12  -  w)  =  11,  what  number 
does  n  stand  for?  4+3=7  and  7  +  4=11.  12  —  n 

must  equal  4,  so  n  =  8. 

What  does  n  stand  for  in  (13  —  6)  —  (n  +  4)  =  0? 
13  -  6  =  7.  n  +  4  must  equal  7,  so  n  =  3. 


Work  Ex.  1-10. 
to  use  in  place  of  n. 

1.  (6  +  8)  -  (18  -  «)  =  8 

2.  (9  +  8)  -  (11  -  n)  =  6 

3.  (17  -  8)  -  (n  -  1)  =  3 

4.  (8  +  7)  -  (9  +  n)  =  3 

5.  (14  -  8)  +  (2  +  n)  =  10 
122  (one  hundred  twenty- two) 


On  your  paper  write  only  the  numeral 

6.  (16  -  7)  +  (n  +  7)  =  19 

7.  (3  +  6)  -  (9  -  n)  =  2 

8.  (5  +  12)  -  (n-  3)  =  9 

9.  (14  -  9)  +  (2  +  h)  =  10 
10.  (16  -  9)  -  (n  -  7)  =  6 


Teaching  Page  122 


Pupil’s  Objective 

To  check  progress  on  the  S.  facts  with  sums  10 
through  18. 

Background 

The  assignment  at  the  top  of  page  122  will  serve 
as  a  progress  test  on  the  S.  facts.  The  activity 
suggested  in  the  enrichment  portion  on  this  page 
(probably  useful  at  this  time  for  the  more  capable 
children  only)  falls  into  the  category  of  palatable  drill. 
As  discussed  previously,  drill  can  be  placed  in  a 
setting  which  is  motivating  and  mathematically 
useful.  To  complete  the  following  number  sen¬ 
tence,  (4  +  2)  +  (8  —  n)  =  9,  a  knowledge  of  the 
A.  and  S.  facts  is  all  that  is  necessary.  However, 
the  activity  involves  using  another  name  for  a 
number  and  is  preparation  for  2-step  and  3-step 
problem-solving.  First,  the  child  must  think  of 
(4  +  2)  as  another  name  for  6.  Then,  he  must 
think,  “6  plus  what  number  equals  9?”  After 
determining  that  3  is  the  number  needed  to  com¬ 
plete  the  sentence,  he  must  then  think,  “Eight 
minus  what  number  is  another  name  for  3?” 
Consequently,  he  finds  that  n  in  this  sentence 
stands  for  5. 

Teacher’s  Preparation 

Have  paper  available  for  the  pupils  to  use  for 
the  folded-paper  progress  test  at  the  top  of  page  122. 

Using  the  Text  Page 

•  Without  review  or  discussion,  have  the  chil¬ 
dren  write  answers  on  folded  paper.  You  may 
wish  to  use  the  results  of  this  work  as  a  test  of  each 
pupil’s  progress. 

•  For  children  who  have  no  apparent  difficulties 
with  the  S.  facts,  you  may  wish  to  assign  the 
enrichment  material  at  the  bottom  of  the  page. 
Some  children  may  be  able  to  proceed  independ¬ 
ently  with  this  written  work.  However,  for  others 
you  may  wish  to  have  a  short  oral  activity  in  which 
you  discuss  the  following: 

a.  Review  the  use  of  another  name  for  a  number. 


b.  Review  the  addends-sum  relationship  in  terms 
of  A.  and  S.  facts. 

c.  Illustrate  the  three  steps  involved  in  arriving 
at  the  solution  of  each  number  sentence  (see  sug¬ 
gestions  in  the  Background  section). 

d.  Indicate  the  way  in  which  you  wish  the 
pupils  to  write  their  work.  Some  may  be  able  to 
think  the  answer  and  merely  write  the  solution  on 
paper.  Others  may  need  to  write  each  step  on 
paper. 

Individualizing  Instruction 

•  The  following  types  of  activity  may  be  useful 
for  slower  learners  who  do  not  have  mastery  of  the 
S.  facts: 

a.  In  an  oral  activity,  give  a  sum  and  a  pair  of 
its  addends  and  have  one  of  these  children  tell  the 
set  of  A.  and  S.  facts  (i.e.,  “The  sum  I  am  thinking 
of  is  12.  The  addends  are  7  and  5.  Say  the  set  of 
A.  and  S.  facts  for  12;  7  and  5.”). 

b.  These  pupils  may  match  A.  and  S.  number- 
fact  cards  with  answer  cards  for  the  sums  10 
through  18. 

c.  Show  on  the  chalkboard  some  sums  with  pairs 
of  addends  and  have  pupils  show  on  their  papers 
the  set  of  A.  and  S.  facts  for  each. 

•  Have  one  of  the  more  capable  children  direct  a 
Show  the  Answer  game.  He  may  write  number 
sentences  on  the  board  and  other  pupils  may  show 
the  solution  upon  a  signal  from  the  director  of  the 
activity. 

•  An  adaptation  of  the  enrichment  material  at 
the  bottom  of  the  page  for  the  slower  learners  is  the 
following.  Provide  several  sentences  of  the  type 

(5  -  2)  +  (7  +  1)  =  n 

In  this  activity  the  child  must  provide  other  names 
for  two  numbers  and  then  either  add  or  subtract 
to  find  what  n  stands  for. 

•  All  pupils  may  write  answers  for  the  examples 
in  rows  1-4  at  the  top  of  the  page  as  though  they 
were  examples  in  higher-decade  A.  Encourage 
them  to  use  the  “quick”  way. 
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Pupil’s  Objectives 

(a)  To  make  use  of  the  addends-sum  relationship 
in  finding  what  n  stands  for  in  number  sentences 
involving  A.  and  S.  with  2-place  numerals;  and 
(b)  to  practice  renaming  tens  and  ones  in  order  to 
show  10  more  ones. 

Background 

Both  activities  on  this  page  are  preparation  for 
renaming  in  subtraction  to  show  10  more  ones. 
If  pupils  have  no  major  difficulty  in  solving  the 
number  sentences  at  the  top  of  the  page,  then  they 
are  ready  to  go  on  to  more  advanced  stages  of 
subtraction. 

The  material  at  the  bottom  of  the  page  is  readi¬ 
ness  for  renaming  in  subtraction  examples.  Note 
that  for  subtraction  we  have  renaming  before  we 
compute.  In  addition,  we  rename  after,  and  then 
have  to  carry  the  digit  to  the  ten’s  column,  as  an 
added  step. 

Pre-Book  Lesson 

•  Many  children  have  complete  mastery  of  the 
A.  and  S.  facts,  but,  the  inverse  relationship  be¬ 
tween  addition  and  subtraction  of  a  number  has 
escaped  them.  These  number  sentences  with 
2-place  numerals  should  help  bring  this  relationship 
into  fuller  focus.  Review  the  generalizations,  with 
illustrations  on  the  chalkboard,  in  preparation  for 
the  written  work  at  the  top  of  the  page: 

a.  When  you  know  two  addends,  you  can  find 
the  sum  by  adding. 

Write  on  the  chalkboard,  “n  —  23  =  15.”  Have 
pupils  tell  whether  each  number  shown  is  an  addend 
or  a  sum.  Then  have  them  tell  what  operation  to 
use  to  find  the  solution. 

b.  When  you  know  the  sum  and  one  addend, 
you  can  subtract  to  find  the  other  addend. 

Write  58  —  n  =  24  on  the  chalkboard.  Ask 
similar  questions  about  the  numbers  shown  in  this 
number  sentence. 

•  In  preparation  for  the  written  work  at  the 
bottom  of  page  123,  have  some  review  of  renaming 
(see  the  Looking- Ahead  section  on  Teaching  Page 
119).  In  the  discussion,  bring  out  the  following: 


a.  A  number  can  be  named  in  many  different 
ways. 

b.  An  equals  sign  may  be  used  between  any  two 
number  names  if  they  name  the  same  number. 

c.  There  are  times  when  it  is  important  to  re¬ 
name  a  number  in  a  certain  way  in  order  to  make 
it  easier  for  us  to  solve  an  example.  This  particular 
principle  is  especially  helpful  in  subtraction  exam¬ 
ples  when  we  cannot  subtract  the  ones  or  the  tens, 
and  so  on. 

Using  the  Text  Page 

•  Before  doing  the  written  work  at  the  top  of 
the  page  you  may  wish  to  have  your  pupils  tell 
whether  n  stands  for  a  sum  or  for  an  addend  in 
each  example. 

•  Emphasize  that  just  one  way  of  renaming  the 
number  is  used  in  each  exercise  at  the  bottom  of 
the  page.  It  is  a  special  way  that  will  be  used 
when  we  want  to  show  10  more  ones.  Refer  to  the 
0’s  and  / ’s  in  the  illustrative  examples.  For  each 
of  Ex.  1-8,  you  may  wish  to  have  some  children 
use  (p ’s  and  j ’s  to  show  the  number  before  it  is 
renamed  and  then  afterward. 

Individualizing  Instruction 

•  More  capable  children  may  write  sentences  sim¬ 
ilar  to  the  following: 

a.  6  tens  and  14  ones  is  another  name  for  the 
number  _  ?  _. 

b.  8  tens  and  7  ones  can  be  renamed  _  ?  .  tens 
and  _  ?  _  ones  to  show  10  more  ones. 

After  they  have  written  10  sentences  of  this  type, 
they  may  exchange  with  someone  and  complete 
the  other  person’s  sentences. 

•  Slower  learners  will  probably  profit  from  a  more 
objective  development  leading  to  renaming  tens 
and  ones.  Use  a  place-value  teaching  aid*  to 
illustrate  what  has  happened  when  the  number 
shown  in  each  of  Ex.  1-3  is  renamed.  You  may 
wish  to  provide  each  of  these  children  with  an 
abacus  picture  so  that  he  can  illustrate  each  exer¬ 
cise  on  paper. 

•  See  21,  page  xix. 
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More  work  in  using  other  names  for  numbers— this  time  in  preparation  for  work  in  subtraction 
when  renaming  is  needed  to  show  more  ones  or  tens  or  hundreds. 


Working  with  21 

n  standing  for  an  unknown  addend  or  sum  [W] 

Add  or  subtract  to  find  the  number  n  stands  for. 


29 

1.  n 


16 

25 


46 

5.  33  +  n 

77 

6.  n  —  22 


79 


9.  59  -  27 


32 

n 


64 


10.  n  +  32  =  96 


13 

2.  48  -  =  25  6.  72  -  22  =  55 

45  60  57 

3.  22  +  72  =  67  7.  36  +  24  =  72  11.  72  -  14  =  43 

30  .  32  33 

4.  72  +  12  =  42  8.  66  -  72  =  34  12.  51  +  72  =  84 


Renaming  to  Show  10  More  Ones 

Readiness  for  renaming  sums  for  subtracting  [O] 

A  4  4  4  4  4  II  I  We  can  think  of  these  as  a  total 
set  of  53  sticks,  with  the  parts  50  and  3.  Then  for  set  A, 
why  can  53  be  named  5  tens  and  3  ones? 

B  4  4  4  4  II  II  II  II  II  II  I  We  can  think  of  these  also 
as  a  total  set  of  53  sticks,  with  the  parts  40  and  13.  For 
set  B,  can  53  be  renamed  4  tens  and  13  ones?  Can  we 
write,  “5  tens  and  3  ones  =  4  tens  and  13  ones”? 


[w] 

Copy  and  finish  Ex.  1-8  to  show  other  names. 

6  ones 

1.  69  =  _?_  tens  and  9  ones  =  5  tens  and  19  _?_ 

5  15 

2.  75  =  7  tens  and  _?_  ones  =  6  tens  and  _?_  ones 

tens  ones  tens  ones 

1  _?_  and  8  _?_  =  3  _?_  and  18  _?_ 

8  0  10 

4.  80  =  _?_  tens  and  _?_  ones  =  7  tens  and  _?_  ones 

tens  2  12 

5.  92  =  9  _?_  and  _?_  ones  =  8  tens  and  _?_  ones 

3  2  ones 

_?_  tens  and  6  ones  =  _?_  tens  and  16  _?_ 

tens  1  4  ones 

7.  51  =  5  _?_  and  _?_  one  =  _?_  tens  and  11  _?_ 

6  ones  5  ones 

_?_  tens  and  0  _?_  =  _?_  tens  and  10  _?_ 


1. 

69  = 

2. 

75  = 

3. 

48  = 

4. 

80  = 

5. 

92  = 

6. 

36  = 

7. 

51  = 

8. 

60  = 

(one  hundred  twenty-three)  123 


Renaming  Sums  for  Subtracting 

To  show  10  more  ones  [O] 

1.  After  using  6  of  her  24  pictures,  Sue  wanted  to 
know  how  many  she  had  left.  Could  she  subtract? 

a.  Is  the  number  sentence  24  -  6  =  n?  \es 

b.  Before  the  renaming  in  Ex.  A  to  show  more  ones  in 
the  sum,  could  you  subtract  the  ones?  A'Why  ?  There  were  not 


c.  Explain  the  renaming  in  Ex.  A. 

2  tens  and  4  ones  =  1  ten  and  14  ones 


A.  ,  ,  ,  . 

B  Tens  i  Ones 

C 

1  ten  and  14  ones 

l  J  *@ 

i  @  * 

-  2  tens  and — 4  ones- 

/I  / 

zx 

-  6  ones 

-  !  6 

6 

_?_,  and  _?_8 

i :  s 

1  i . i 

I  w  w 

d.  Is  Ex.  B  really  like  the  work  in  Ex.  A?  /Has  the 
sum,  24,  been  renamed  to  show  more  ones?  Yes 

To  subtract  in  Ex.  B,  first  subtract  ones,  then  tens. 
Ones:  14  -  6  =  8.  Write  “8”  in  one’s  place. 

Tens:  Write  “1”  in  ten’s  place.  Why?  v 

e.  Ex.  C  is  the  shortest  way  to  subtract.  ^Explain. 

124  (one  hundred  twenty-four)  They  must  think  place-value  names. 

*  Circling  the  14  helps  emphasize  that  the  2-place  numeral  actually  is  showing  that  many  ones. 
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Pupil’s  Objective 

To  learn  the  rationale  of  higher-decade  sub¬ 
traction  with  renaming  the  sum. 

Background 

These  pages  and  the  next  few  are  designed  to 
develop  understanding  and  skill  in  higher-decade 
subtraction  when  renaming  the  sum  is  required  for 
subtracting.  The  teaching  plan  is  similar  to  those 
recently  given  for  higher-decade  addition  with 
bridging  (see  Teaching  Pages  102  and  103)  and 
adding  with  two  2-place  numerals  requiring  renam¬ 
ing  and  carrying  (see  Teaching  Pages  110  and  111). 

It  may  be  well  to  recall  certain  general  features 
of  the  teaching  program: 

a.  An  emphasis  at  the  outset  upon  an  application 
of  the  new  skill,  thus  drawing  attention  to  its 
usefulness. 

b.  A  progression  in  materials,  from  the  use  of 
objects  to  pictures  of  objects  to  abstract  symbols. 

c.  A  corresponding  progression  in  thought  proc¬ 
esses,  from  verbal  accounts  of  what  is  done  in 
regrouping  objects  to  explanations  of  the  operation 
and  the  renaming  necessary,  and  finally  to  a  way 
of  thinking  the  subtraction  and  showing  an  answer. 

d.  The  importance  of  teaching  carefully,  to  the 
end  that  the  generalizations  and  the  relationships 
will  be  learned  meaningfully  and  understood 
thoroughly. 

e.  The  need  to  vary  instruction  for  differences 
in  learning  rates. 

Note  on  pupil’s  page  124  that  the  result  of 
renaming  the  sum  in  box  C  is  kept  in  the  proper 
place-value  columns  and  that  the  digits  showing 
the  ones  are  encircled. 

The  same  method  of  encircling  is  used  again 
later  when  two  renamings  are  involved  (see  pupil’s 
page  192).  This  may  be  seen  for  842  —  97  in 
steps  a  and  b  below. 


3 @ 

7@@ 

8 

b. 

97 

-  97 

5 

745 

Of  course,  in  an  example  such  as  205  —  47,  where 
20  tens  are  renamed  (see  pupil’s  page  196),  only 


the  digits  for  the  ones  require  encircling  as  shown 
in  the  following  written  work: 

I  1® 

-  47 
1  5  8 

Be  sure  this  encircling  plan  is  understood  by  your 
pupils,  because  its  use  will  be  continued  until 
thorough  understanding  has  been  attained. 

Teacher’s  Preparation 

Make  certain  that  appropriate  materials  are 
available  to  use  in  demonstrating  regrouping  to 
show  why  we  rename  the  sum  in  order  to  subtract. 

Pre-Book  Lesson 

•  Institute  activities  with  objects  in  order  that 
the  pupils  may  discover  for  themselves  the  reason 
why  we  rename  a  sum  in  order  to  subtract.  For 
example,  write  on  the  chalkboard: 

Lucy  has  passed  out  8  pencils  from  the  box  of  24. 
She  wants  to  know  how  many  pencils  remain  in  the  box. 

a.  Use  rubber  bands  to  bundle  together  24  pen¬ 
cils  (or  dowels  or  splints  or  tagboard  strips)  so  the 
pupils  may  see  the  arrangement  of  2  bundles  of 
ten  and  4  single  pencils. 

b.  Ask  your  pupils  how  8  pencils  (representing 
those  distributed  by  Lucy)  are  to  be  taken  away 
from  this  group.  The  solution  will  probably  be 
suggested. 

Since  8  pencils  cannot  be  taken  from  the  4 
individual  pencils,  then  something  must  be  done 
so  the  8  pencils  can  be  taken  away.  At  this  point, 
be  sure  to  demonstrate  the  necessary  regrouping  of 
24  pencils.  As  the  pencils  were  arranged,  the  child 
saw  2  bundles  of  ten  and  4  single  pencils  and 
decided  that  he  could  not  take  away  8  pencils. 
After  one  of  the  bundles  of  ten  had  been  unbound 
and  changed  to  single  pencils,  he  knew  that  he 
then  could  take  away  8  pencils. 

Have  a  child  remove  8  pencils  and  tell  how  many 
pencils  are  left  by  reading  the  arrangement  of  pen¬ 
cils  as  1  bundle  of  ten  and  6  single  pencils,  or  16 
pencils. 
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•  A  solution  to  the  problem  having  been  found, 
try  several  examples  of  the  same  type.  While 
demonstrations  are  in  progress  with  bundles  of 
objects,  records  to  show  the  renaming  and  sub¬ 
tracting  may  be  kept  on  the  chalkboard  and  at 
each  child’s  desk.  0’  s  and  / ’s,  words,  and  nu¬ 
merals  should  be  used  for  keeping  records,  as 
illustrated  below  in  a-c  for  the  example  35  —  7. 

a.  0’s  and  / ’s 

Step  1. 0  0 0/////=0  0 ////// ///////// 

sup  up<p  mm  n4mrt 

b.  Using  words 

Step  7.  3  tens  and  5  ones  =  2  tens  and  15  ones 

Step  2.  2  tens  and  1 5  ones 

—  7  ones 
2  tens  and  8  ones 

c.  Using  numerals 

Step  7.  Sum  renamed  in  order  to  subtract  in  one’s 
column 

35  %% 

-  7  -  7 


Step  2.  2© 

n 

-  7 
28 

Using  the  Text  Pages 

•  As  Ex.  1-4  are  discussed,  emphasize  the  need 
for  renaming.  Make  certain  that  understanding  is 
being  developed. 

•  Ex.  5-12  may  be  done  at  the  chalkboard. 
You  may  give  one  example  (as  Ex.  5)  for  pupils  to 
write  in  the  two  ways  specified  (Ex.  D  and  F). 
This  will  serve  as  a  check  to  determine  which 
pupils  are  able  to  proceed  independently  with 
written  work.  Continue  to  work  with  slower  learners, 
using  objects  if  necessary,  in  order  to  help  them 
overcome  specific  weaknesses. 

Individualizing  Instruction 

•  Slower  learners  may  need  to  continue  work  with 
materials  in  order  to  see  that  renaming  is  necessary. 


They  should  be  permitted  to  use  the  crutches 
illustrated  as  long  as  needed. 

It  is  suggested  that,  immediately  following  the 
working  with  crutches,  the  same  example  be  done 
without  crutches,  so  that  progress  will  be  made 
toward  omitting  them  entirely.  You  are  cautioned, 
however,  against  forcing  a  child  to  abandon  the 
crutch  until  he  feels  secure  without  it. 

•  More  capable  children  may  demonstrate  regroup¬ 
ing  with  other  means,  such  as  tickets  in  a  pocket 
chart,  dimes  and  cents,  stacked  cardboard  circles, 
“beads”  on  an  abacus  picture,  Ginn  Arithme- 
Sticks.  *  Have  them  at  the  same  time  keep  a 
running  record  on  the  chalkboard  to  show  the 
renaming  and  subtracting.  These  children  should 
be  able  to  do  this,  whereas  the  slower  learners  might 
have  to  work  with  objects  only. 

In  each  form  of  manipulation  along  with  the 
accompanying  record,  the  transformation  of  the 
total  and  the  renaming  of  the  sum  are  clearly 
demonstrated.  The  use  of  alternate  forms  of  dem¬ 
onstration  reinforces  the  understandings  built  in 
the  developmental  lesson. 

•  All  pupils  may  make  number-line  pictures  to 
illustrate  Ex.  5-10.  Perhaps  you  will  want  to 
duplicate  number-line  pictures  for  the  children  to 
use. 

•  Slower  learners  may  need  more  renaming  prac¬ 
tice  of  the  following  type: 

a.  57  =  _  ?  _  tens  and  7  ones  =  4  tens  and  17 

b.  63  =  6  tens  and  _  ?  .  ones  =  5  tens  and  _  ?  _ 
ones. 

c.  68  =  6  _  ?  _  and  8_?_  =  5_?_  and  18  _  ?  _. 

d.  90  =  _  ?  _  tens  and  _  ?  _  ones  =  8  tens  and 
_  ?  _  ones. 

e.  72  =  7  _  ?  _  and  _  ?  _  ones  =  6  tens  and  _  ?  _ 
ones. 

f.  56  =  _  ?  _  tens  and  6  ones  =  _  ?  _  tens  and 
16  _  ? 

g.  71  =  7  _  ?  _  and  _  ?  _  one  =  _  ?  _  tens  and 
11  _  ? 

•  All  pupils  may  do  Ex.  5-10  as  follows: 

43  =  40  +  3  =  30  +  13 
-  4  =  4  = _ 4 

30  +  9  =  39 

•  See  3,  page  xix. 
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Encourage  children  to  abandon  the  crutch  as  soon  as  they  can  do  so  securely. 


2.  Nine  of  Sue’s  24  pictures  are  colored.  How  many 
of  her  pictures  are  not  colored? 

a.  Is  the  number  sentence  24  -  9  =  n? Yes 

b.  Wh^  must  you  jename  the  sum?T  o  show  more  ones 

24  =  _?_  tens  and  _?_  ones,  or  1  _?_  and  _?_  ones. 


c.  Tell  how  to  finish  the  work  for  Ex.  D;  for  Ex.  Ev 

Write  5  in  one’s  place.  Write  1  in  ten’s  place.  ’ 

3.  43-8  =  n 

a.  Can  you  subtract  the  ones^ 

Why  ?r  here  are  not  enough  ones. 

b.  Tell  how  to  finish  the  work  for 


EX.  F  y  for  EX.  G.4  tens  and  3  ones  can  be  renamed 
3  tens  and  13  ones.  13  —  8  =  5.  Write  5  in  one's  place  and  3  in 
tcn^s  place . 

4.  For  which  of  these  examples 

a,  b,  c,  d, and  e 

must  you  rename  the  sumj  Why?*™  ot 

_  subtract  the  ones. 

a.  26  -  8  d.  90  -  9 


b.  44  -  9 

c.  30  -  6 


e.  52 

f.  78 


6 

5 


Copy  Ex.  5-7  on  the  board  and 


D 

E 

1  ten  and  14  ones 

1  ® 

*  y 

-  9  ones 

9 

> 

• 

> 

• 

1  ten  and  5  ones 

15 

F 

G 

4  tens  and  3  ones 

43 

-  8  ones 

-  8 

} 

> 

3  tens  and  5  ones 

35 

subtract.  Use  tens  and  ones  as  in  Ex.  D  and  F. 


5.  43  6.  62  7.  70  8.  65  9.  74  10.  57 

5 8 5 9 6 8 

38  54  65  56  68  49 

Copy  Ex.  8-10  on  the  board  and  subtract.  Use  the 
shortest  way,  as  in  Ex.  E  and  G. 

11.  Write  8  subtraction  examples  on  the  board,  5  in 
which  you  rename  the  sum  and  3  in  which  you  do  not. 

12.  Finish  the  examples  you  wrote  for  Ex.  11. 


When  you  cannot  subtract  the  ones,  you 
rename  the  sum  to  show  10  more  ones. 
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51-8 

21-8 

91-8 


More  Sets  Using  Subtraction  Facts 

With  renaming  [O] 

1.  The  examples  in  box  A  are  in  the  set  using  the 
S.  fact,  12  -  7  =  5. 

a.  How  do  you  know  this  is  so  ?  Each  sum  is  renamed  to 

show  12  ones. 

b.  The  one’s  digit  in  each  answer  is  5.  Why?  12-7=5 

c.  Each  time,  why  does  the  ten’s  digit  in  the  answer 
show  1  fewer  ten  than  the  ten’s  digit  in  the  sum?  Each  sum 

is  renamed  showing  1  less  ten. 

d.  Say  3  other  examples  in  the  S.  set  using  12  -  7  =  5. 

Answers  will  vary.  32—7;  42—7;  52—7 

2.  The  set  of  examples  in  box  B  use  what  S.  fact?n-8=3 

a.  How  can  you  tell?  Each  sum  is  renamed  to  show  11  ones. 

b.  Explain  the  digit  in  one’s  place  in  each  answer.  11-8=3 

c.  Explain  the  digit  in  ten’s  place  in  each  answer.  Each 

.  sum  is  renamed  showing  1  less  ten. 

d.  Say  3  other  examples  in  this  S.  set. 

Answers  will  vary.  31  —  8;  61  —  8,  71  —  8 


Say  only  the  ten’s  digit  in  each  answer  for  Ex.  3-11. 

7  1  5 


3.  80  -  6  =  ?4 

4.  30  -  6  =  ?4 

5.  90  -  6  =  ?4 


6.  24  -  8  =  ?6 

7.  46  -  8  =  ?8 

8.  92  -  3  =  ?9 


9.  67  -  9  =  ?8 

10.  45  -  7  =  ?8 

11.  63  -  7  =  ?6 


Write  on  the  board  3  examples  in  the  same  S.  set  as 

Answers  will  vary. 

12.  12  -  9.  15.  15  -  6.  18.  18  -  9.  21.  16  -  7. 

13.  23  -  7.  16.  25  -  8.  19.  24  -  6.  22.  22  -  5. 

14.  30  -  7.  17.  36  -  9.  20.  33  -  5.  23.  37  -  8. 

24.  Say  only  the  ten’s  digit  in  the  answer  for  each 
example  you  wrote. 

25.  Now  say  only  the  one’s  digit  in  the  answer  for 
each  example. 
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Pupil's  Objective 

To  use  knowledge  and  understanding  of  the 
harder  basic  S.  facts  to  organize  new  sets  of  higher- 
decade  subtraction  examples  when  renaming  is 
necessary. 

Background 

Identifying  sets  of  examples  using  addition  and 
subtraction  facts  assists  pupils  in  the  development 
of  generalizations.  They  have  learned  the  prin¬ 
ciples  governing  higher-decade  addition  with  and 
without  bridging  and  in  subtraction  in  which  no 
renaming  is  involved. 

In  examples  like  45  —  7,  95  —  7,  35  —  7,  the 
set  of  examples  using  the  subtraction  fact  15  —  7 
=  8  can  be  identified.  To  be  proficient  in  higher- 
decade  subtraction,  with  and  without  renaming, 
the  pupils  must  know  the  basic  subtraction  facts. 

Samples  of  the  shortened  way  of  dealing  with 
each  example  are: 

42  —  7,  think,  “(12  —  7),  5  (ones);  3  (tens);  35 
(answer).”  Or,  briefer  still,  for  54  —  6,  think, 
“8,  48.” 

Teacher’s  Preparation 

Draw  three  number-line  pictures  on  the  chalk¬ 
board  to  show  points  for  numbers  (a)  55  through 
64;  (b)  25  through  34;  (c)  85  through  94. 

Arrange  and  label  the  points  on  each  number¬ 
line  picture  so  that  the  one’s  digits  which  are  alike 
are  one  above  another.  Leave  room  between  each 
of  the  three  for  pupils  to  draw  arrows. 

Pre-Book  Lesson 

•  Write  these  three  number  sentences  on  the 
chalkboard:  63  —  6  =  n,  33  —  6  =  n,  93  —  6  = 

I  n‘ 

Ask,  “In  what  ways  are  these  number  sentences 
alike?”  Anticipate  answers  like:  “They  all  have  3 
in  the  one’s  place.”  “They  are  all  subtraction 
sentences.”  “Each  has  6  to  be  subtracted.” 

•  With  appropriate  discussion,  illustrate  the  sub¬ 
tracting  in  each  sentence  on  one  of  the  number-line 
pictures  prepared  in  advance. 


•  Have  pupils  tell  ways  in  which  the  moves  on 
the  number-line  pictures  were  similar. 

Be  sure  to  elicit  these  two  important  generaliza¬ 
tions: 

a.  The  examples  are  all  related  to  the  basic  S. 
fact,  13  -  6  =  7. 

b.  For  each  example,  the  ten’s  digit  in  the  answer 
shows  1  fewer  ten  than  the  number  of  tens  in  the 
sum. 

Using  the  Text  Page 

Other  representative  objects,  such  as  bundles  of 
dowels,  paper  strips,  Arithme-Sticks,  an  abacus, 
may  be  used  simultaneously  with  the  discussion  of 
the  examples  in  box  A  and  box  B,  to  clarify  the 
ideas  that  the  digit  in  one’s  place  is  the  same  for 
all  examples  in  each  set  and  that  the  digit  in  ten’s 
place  shows  1  fewer  ten  than  the  number  of  tens 
in  the  sum. 

Encourage  pupils  to  think  the  answers  by  sets,  so 
as  to  minimize  dependency  upon  the  crutch — 
rewriting  the  ones.  Not  all  pupils  will  be  able  to 
think  the  answers  at  this  time. 

Individualizing  Instruction 

Slower  learners  may  understand  renaming  but  still 
may  be  weak  on  the  more  difficult  subtraction 
facts.  Use  this  opportunity  to  strengthen  their 
skills  by  having  them  make  (£>  ’s  and  /  ’s  and 
complete  the  following  sets: 

a.  13  -  5  =  8,  so  23  —  5  =  ?8  and  43  -  5  =  ?8 

b.  12  -  5  =  7,  so  22  -  5  =  ?7  and  62  -  5  =  ?7 

c.  10  —  6  =  4,  so  40  —  6  =  ?4  and  70  —  6  =  ?4 

d.  11  -  3  =  8,  so  31  -  3  =  ?8  and  61  -  3  =  5? 

e.  14  —  5  =  9,  so  24  -  5  =  ?9  and  74  -  5  =  6? 

f.  17  -  8  =  9,  so  47  -  8  -  ?9  and  87  -  8  =  ? 

g.  13  -  6  =  7,  so  53  -  6  =  ?  and  93  -  6  =  ? 

Write  three  examples  in  the  same  set,  with 
answers. 

h.  11  -  9  i.  15  -  6  j.  13  -  7 

k.  14  -  7  1.  10  -  7  m.  12  -  8 


m 

E) 

(i 
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Pupil’s  Objectives 

(a)  To  learn  the  shortest,  most  economical  way 
of  finding  answers  for  higher-decade  S.  examples 
when  renaming  of  the  sum  is  necessary;  and  (b)  to 
practice  finding  answers  in  higher-decade  sub¬ 
traction  with  and  without  renaming  the  sum. 

Background 

Do  not  expect  all  pupils  to  respond  immediately 
to  the  quick  way.  Helpers  and  crutches  may  be 
needed  temporarily  and  intermittently,  but  try  to 
have  children  avoid  fixing  patterns  that  later  must 
be  changed.  Help  children  to  keep  in  sight  the 
goal  of  immediate  response  by  encouraging  imme¬ 
diate  but  accurate  answers. 

Note  the  thought  pattern  described  in  Ex.  1  for 
21  ^  —  8^  {think,  “9ff,  19^”).  Slower  learners  may 
need  to  use  an  intermediate  step  in  which  for 
27  —  8  they  think,  “9”  (for  the  ones)  “1”  (for  the 
renamed  tens),  and  then  think,  “19.” 

The  practice  material  on  page  127,  both  oral 
and  written,  includes  only  those  examples  whose 
sums  must  be  renamed.  Mixed  practice,  both  with 
and  without  renaming,  is  provided  at  the  bottom 
of  page  128. 

Pre-Book  Lesson 

•  Demonstrate  with  objects  the  regrouping  that 
occurs  and  consequently  the  renaming  of  the  sum 
for  subtracting  in  45  —  8.  In  the  ensuing  discus¬ 
sion  be  sure  to  elicit  these  ideas: 

a.  the  subtraction  fact  15  —  8  =  7  is  identified. 

b.  the  ten’s  digit  in  the  answer  shows  1  fewer 
ten  than  the  ten’s  digit  in  the  sum. 

•  Illustrate  subtracting  for  the  same  example  on 
a  number-line  picture  on  the  chalkboard. 

Using  the  Text  Page  (page  127) 

•  As  children  give  the  answers  orally  for  Ex.  1-6, 
you  will  see  which  pupils  can  think  the  answers 
quickly  and  are  ready  to  proceed  with  the  written 
work. 

•  Ask  pupils  who  are  slow  in  recording  answers 
to  do  a  few  orally  for  you  privately  so  that  you 


may  follow  their  thought  processes  and  give  re¬ 
medial  help. 

Using  the  Text  Page  (page  128) 

•  For  slower  learners  you  may  be  able  to  anticipate 
and  prevent  confusion  in  the  written  work  at  the 
top  of  the  page  by  having  them  first  do  some  of 
the  work  suggested  in  the  Individualizing  Instruc¬ 
tion  section  below. 

•  The  written  work  at  the  bottom  of  the  page 
may  be  adapted  in  many  different  ways  as  sug¬ 
gested  in  the  following  section. 

Individualizing  Instruction 

•  For  slower  learners  particularly,  duplicate  or  put 
on  the  board  examples  like  those  below.  Explain 
the  purpose  of  the  assignment  and  give  as  much 
help  as  you  think  necessary. 

a.  Find  and  work  examples  in  which  renaming 
of  the  sum  is  not  necessary. 

39  52  28  65  76  46 

-6  -8  -4  -5  -7  -2 


b.  Find  and  work  examples  in  which  renaming 
of  the  sum  is  necessary. 


21 

62 

56 

23 

49 

32 

-7 

-2 

-9 

-4 

-3 

-8 

c. 

Write  the  missing  digit. 

Be 

careful ! 

44 

36 

82 

57 

63 

25 

-5 

-1 

-7 

-8 

-3 

-4 

?9 

?5 

?5 

?9 

?0 

?1 

•  All  pupils.  To  help  develop  the  quick  way  of 
giving  the  answer  in  this  type  of  higher-decade 
subtraction,  let  children  play  the  following  game: 

Place  an  empty  box  on  a  desk.  Hold  up  a  group 
of  splints  in  bundles  of  tens  and  also  some  singles. 
Have  children  note  how  many  there  are,  and  then 
hide  the  splints  in  the  box.  Withdraw  a  few  single 
splints  (any  number  from  1  to  9),  show  them,  and 
ask  how  many  are  in  the  box.  Repeat,  using  any 
number  from  20  to  99,  and  withdrawing  any  num¬ 
ber  from  1  to  9.  Points  may  be  given  for  correct 
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A  Quick  Way  to  Subtract 

[O] 

Sam  has  27*,  Bob  has  20*,  and  Mike  has 
32*.  If  each  boy  buys  an  8$  ice  cream, 
each  one  will  have  how  much  money  left? 

1.  27*  2.  20*  3.  32* 

-8*  -8*  -8* 

19$  12$  24$ 

Will  the  S.  sets  using  17  -  8  =  9, 
10  -  8  =  2,  and  12  -  8  =  4  help  you? 
For  Ex.  1  think ,  “9*,  19*.”  Explain. 
Now,  think  the  answers  for  Ex.  2  and 
Ex.  3  the  same  quick  way. 


Find  the  answers  in  rows  4-6  the  quick  way. 

abed  e  f 

4.  42  -  7  35  54  -  747  24  -  5  19  37  -  8  29  72*  -  5*  67,41*  -  8*  33, 

5.  76  —  9  67  83  —  4  79  40  —  4  36  86  —  7  79  21*  —  5*  i6^  63*  —  7*  56^ 

6.  60  -  7  53  61  -  9  52  65  -  9  56  90  -  5  85  64*  -  9*  55$44*  -  6*  38, 

[w] 

For  rows  7-9,  write  the  answers  on  folded  paper. 

Subtract  the  quick  way.  We  subtract  for  column  f  in 
the  same  way  that  we  subtract  other  numbers. 

7.  93  -  6  87  55  -  7  4  8  70  -  3  67  67  -  9  58  32  -  6  26  $0.30  -  $$°09 

8.  82  -  6  76  41  -  3  38  62  -  9  53  51  -  7  44  81  -  4  77  $0.73  -  $6?$ 

9.  84  -  6  78  75  -  6  69  43  -  8  35  70  - 1  69  46  -  9  37  $0.62  -  $6°M 


Copy  in  columns.  Subtract  the  quick  way.  Check. 

10.  40  -  2  38  46  -  8  38  63  -  4  59  75  -  8  67  53  -  6  47  $0.42  -  $0.08 

11.  81  -  2  79  57  -  8  49  41  -  4  37  23  -  5  ,8  48  -  9  39  $0.30  - 
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1.  35  -  827 

2.  81  -  972 


(ol 


A  Quicker  Way  to  Subtract 

61  —  8  =  n.  The  ten’s  digit  in  the  answer  will  show 
1  fewer  ten.  So,  think  the  answer  at  once,  “53.” 

Rows  1-2.  Think  the  answer  at  once.  Then  say  it. 

b  C  d  e  f  28* 
35  -  728  21  -  4i7  60  -  3  57  53  -  7  *6  34#  -  6# 

17* 

43  —  439  46  —  7  39  62  —  7  55  86  —  9  n  22*  —  5 $ 

M 

For  rows  3-5,  think  the  answers  at  once.  Write  your 
answers  on  folded  paper,  and  check  your  work. 

75* 


3. 

38  - 

929 

21  - 

5  16 

83  - 

9  74 

50  - 

6  44 

42  - 

6  36 

83* 

-  8* 

53* 

4. 

80  - 

476 

74  - 

7  67 

26  - 

8  18 

47  - 

8  39 

74  - 

5  69 

61* 

-  8* 

35* 

0  • 

52  - 

943 

65  - 

9  56 

92  - 

8  84 

71  - 

6  65 

60  - 

7  53 

44* 

-  9* 

♦  Extra  Examples.  Work  Set  46. 


Try  These 

Use  folded  paper.  Check  your  work. 

a  b  c  d  e 

1.  80-7  73  49  -  841  81  -  3  78  32  -  3  29  53  -  7  46  S0.78 

2.  37  -  2  35  53  -  548  84  -  5  79  56  -  9  47  38-6  32  $0.60 

3.  63  -  8  55  71  -  269  39  -  6  33  46  -  9  37  41  -  7  34  $0.55 

4.  50  -  842  86  -  878  58  -  9  49  74  -  6  68  84  -  8  76  $0.38 

5.  37  -  730  97  -  8  89  63  -  4  59  67  -  9  ss  62  -  5  57  $0.93 

6.  83  -  677  65  -  857  82  -  6  76  49  —  7  42  40  -  2  38  $0.84 

♦  Extra  Examples.  Work  Set  47. 
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[w] 


$0.70 

-  $0.08 

$0.51 

-  $0.09 

$0.48 

-  $0.07 
$0.33 

-  S0.05 

$0.84 

-  SO. 09 
$0.75 

-  S0.09 


responses,  so  that  the  game  may  be  played  by 
teams  or  by  individual  groups  of  partners. 

Slower  learners  may  be  asked  to  check  answers  by 
counting  backward. 

•  You  may  wish  to  use  the  Try  These  section 
with  the  more  capable  children  in  one  or  more  of  the 
following  ways: 

a.  Write  only  the  answers  on  folded  paper, 
checking  each  answer  as  it  is  written. 

b.  Conduct  a  “speed”  contest.  Have  a  child  say 
the  answers  only  to  a  row  or  a  column.  Keep  a 
record  of  both  speed  and  accuracy.  Teams  may 
be  formed  or  competition  may  be  on  an  individual 
basis.  Permit  children  to  enter  the  contest  as  they 
wish. 


•  The  Try  These  section  may  be  adapted  for 
all  pupils  as  follows: 

a.  Have  the  children  show  the  number  renamed 
in  order  to  complete  the  subtraction.  For  example, 
in  1c  they  may  write  81  —  7  tens  and  11  ones. 
Select  just  certain  examples  to  be  worked  in  this 
manner.  Use  numeral  and  letter  as  a  means  of 
identifying  the  examples  in  order  to  give  the  chil¬ 
dren  more  experience  in  reading  and  following 
directions  of  this  type. 

b.  Have  the  children  either  tell  or  write  another 
example  that  belongs  to  the  same  subtraction  set 
as  the  example  selected. 

•  As  needed,  assign  Extra  Examples  Sets  46  and 
47. 


NOTES 
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Pupil’s  Objectives 

(a)  To  have  practice  in  computational  skills 
learned  so  far;  and  (b)  to  find  further  applications 
of  logic  as  a  setting  for  practice  in  addition  and 
subtraction  skills. 

Background 

The  practice  at  the  top  of  the  page  includes  in 
mixed  order  all  of  the  addition  and  subtraction 
skills  that  have  been  taught: 

a.  column  addition  with  as  many  as  4  addends 

b.  higher-decade  addition  with  and  without  re¬ 
naming  and  carrying 

c.  adding  with  2-place  numerals  with  and  with¬ 
out  renaming  and  carrying 

d.  higher-decade  subtraction  with  and  without 
renaming 

e.  subtracting  with  2-place  numerals  without 
renaming 

The  material  affords  opportunity  for  a  prelim¬ 
inary  survey  of  achievement — preliminary  in  the 
sense  that  pupils  will  still  have  time  before  the 
chapter  computation  test  to  bring  their  skills  up 
to  the  level  of  their  capacity. 

Pre-Book  Lesson 

•  Ask  children  to  select  from  the  set  of  examples 
at  the  top  of  page  129  one  example  of  each 
kind: 

a.  Higher-decade  addition  with  no  renaming  and 
no  carrying 

b.  Higher-decade  addition  with  renaming  and 
carrying 

c.  Higher-decade  subtraction  with  no  renaming 

d.  Higher-decade  subtraction  with  renaming 

e.  Addition  with  2-place  numerals  requiring  no 
renaming  and  no  carrying 

f.  Addition  with  2-place  numerals  requiring  re¬ 
naming  and  carrying 


g.  Subtraction  with  2-place  numerals  requiring 
no  renaming 

h.  Column  addition  with  three  and  four  addends 

You  may  want  to  mix  the  order  in  which  you 

ask  for  each  skill  to  be  identified. 

•  Ask  the  children  to  study  the  if-then  sen¬ 
tences  at  the  bottom  of  page  129  to  see  whether 
there  are  any  apparent  difficulties.  Answers  only 
are  to  be  given.  Written  work  of  this  type  has 
been  presented  several  times  previously  (see  pupil’s 
page  107). 

Using  the  Text  Page 

•  For  the  exercises  at  the  top  of  page  129,  you 
may  wish  to  assign  only  one  row  at  a  time  to 
slower  learners.  Give  them  a  score  (number  right) 
for  each  row.  After  helping  them,  encourage 
improvement  of  the  score  for  the  next  row. 

•  The  more  capable  children  should  be  able  to 
proceed  independently  with  the  work  at  the  bottom 
of  the  page.  You  may  prefer  to  assign  this  work 
to  the  slower  learners  instead  of  all  of  the  written 
exercises  at  the  top  of  the  page.  This  is  drill  work, 
too,  but  is  placed  in  a  setting  that  is  more  motivat¬ 
ing  to  children.  Circulate  among  the  children 
while  they  are  doing  this  written  work  and  discuss 
any  problems  with  them  individually. 

Individualizing  Instruction 

•  Have  all  pupils  compile  lists  of  words  frequently 
used  in  arithmetic.  These  lists  may  include  words 
with  which  you  will  want  your  children  to  be 
familiar  for  vocabulary  and  writing  purposes.  They 
may  write  on  newsprint  or  butcher  paper  classifi¬ 
cations  such  as  Numbers ,  Money,  Fractions,  Shapes, 
Measures,  and  so  on,  and  list  their  words  in  the 
appropriate  place. 

•  Assign  Extra  Examples  Set  48,  as  deemed 
necessary. 
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To  Keep  in  Practice 


A.  and  S.  [Wj 

Write  answers  on  folded  paper.  Check  your  work. 


a 

b 

C 

d 

e 

f 

g 

h 

• 

1 

1.  96 

46 

89 

64 

60 

48 

37 

53 

$0.80 

-7 

-6 

-83 

+  35 

+  7 

-9 

+  45 

-9 

-0.06 

89 

40 

6 

99 

67 

39 

82 

44 

$0.74 

2.  7 

82 

78 

35 

82 

36 

65 

46 

$0.57 

+  52 

+  5 

-2 

+  40 

-7 

+  32 

-8 

+  38 

-0.09 

59 

87 

76 

75 

75 

68 

57 

84 

$0.48 

3.  80 

78 

45 

68 

26 

40 

23 

68 

$0.97 

-9 

-58 

-7 

-45 

+  31 

-30 

-6 

-34 

-0.08 

71 

20 

38 

23 

57 

10 

17 

34 

$0.89 

4.  2* 

M 

12* 

5* 

9* 

4* 

M 

7* 

$0.81 

H 

H 

0 

2* 

5* 

3* 

2t 

4* 

0.01 

5t 

H 

9* 

6<£ 

2* 

9* 

H 

5i 

0.06 

114 

5* 

2* 

8* 

5* 

9* 

6* 

H 

0.05 

20* 

23* 

21* 

21* 

25* 

15* 

20* 

$0.93 

Extra  Examples.  Work  Set  48. 


If ,  Then  .  .  . 

Work  each  of  Ex.  1-9.  Write  only  the  answers. 
1.  If  n  =  65,  then 

a.  n  +  8  =  ?73 


b.  n  —  8  =  ?57 

4.  If  n  =  50,  then 

a.  20  +  n  =  j^o 

b.  n  —  8  =  ?42 

7.  If  n  =  33,  then 

a.  «  +  30  =  ?63 

b.  n  +  n  =  ? 66 


2.  If  n  =  8,  then 

a.  72  4*  w  ==  ?80 

b.  72  —  w  =  ? 64 

5.  If  n  =  24,  then 

a.  n  +  18  =  ?42 

b.  «  —  6  =  ?i8 

8.  If  n  =  68,  then 

a.  w  +  20  =  ?88 

b.  99  —  n  —  ?3 1 


Logic  [Wj 

3.  If  n  =  9,  then 

a.  33  —  n  =  ?24 

b.  w  —  7  =  ?  2 

6.  If  n  =  55,  then 

a.  17  +  w  =  ?  72 

b.  «  —  8  =  ? 47 

9.  If  «  =  25,  then 
a.  n  -  6  =  ? i9 


b.  30  +  n  =  ?55 
(one  hundred  twenty-nine)  129 


Which  Answer  Cannot  Be  Right? 

Help  in  problem-solving:  a  reasonable  answer  in  S.  [O] 

1.  Sam’s  rope  was  52  inches  long.  He  cut 
off  8  inches.  Then  it  was  _?_  inches  long. 

Joe  thought  that  the  rope  would  be  60  inches 
long.  Why  was  he  wrong?  The  part  left  must  be 

smaller  than  the  whole  rope. 

When  you  subtract  from  a  whole-number 
sum  and  the  answer  is  a  whole  number,  can  that 

No 

answer  ever  be  greater  than  the  sum ?  a  Why?  v 

The  number  for  the  part  left  will  be  less  than  the 
number  for  the  total. 

2.  Mary  missed  8  of  34  examples.  Did  she 
work  42  examples  correctly  ?  a  Why,  or  why  not?  v 

The  number  for  the  other  part  will 
be  less  than  the  number  for  the  total. 


For  each  of  problems  3-8  tell  which  of  the  two  numbers 
shown  must  be  the  wrong  answer.  Explain  why. 


130 


20*  3.  A  large  ball  cost  57<£.  A  book  cost  37tf.  How  much 
less  did  the  book  cost  than  the  ball?  20^  94^  94* 

94*  is  greater  than  the  sum  57* 

26  4.  Of  58  toy  soldiers,  32  were  broken.  How  many 
soldiers  were  not  broken?  90  26  90 

90  is  greater  than  the  sum  58. 

24  5.  Nan  cut  out  all  but  6  of  her  30  paper  dolls.  How 
many  did  she  cut  out?  36  24  36 

36  is  greater  than  the  sum  30. 


i2  6.  Our  room  is  37  feet  long  and  25  feet  wide.  How 
many  feet  longer  is  the  room  than  it  is  wide?  12  62  62 

62  is  greater  than  the  sum  37. 

44*  7.  If  you  spend  6<£  from  a  half  dollar,  how  much 
money  would  you  have  left?  56^  44^  56* 

56*  is  greater  than  the  sum  50*. 

14  8.  One  boat  is  12  feet  long.  Another  is  26  feet  long. 
How  many  feet  longer  is  the  larger  boat?  38  14  38 

38  is  greater  than  the  sum  26. 


[W] 


Write  the  work  for  problems  1-8. 

.  .  i  i  i  •  \  Correct  answers  shown  at  left  of  problem  numeral. 

(one  hundred  thirty) 
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Pupil’s  Objective 

To  learn  to  note  the  relationship  in  subtraction 
between  the  numbers  for  the  sum  and  the  answer, 
as  a  check  against  answers  in  subtraction  showing 
numbers  which  are  far  too  great. 

Mew  Words 

soldiers ,  wrong 

Background 

Reasonableness  is  an  important  ingredient  in 
mathematical  thinking.  Children  should  be  able 
to  use  the  understandings,  the  principles,  and  the 
generalizations  they  have  been  building  as  a  basis 
for  accepting  or  rejecting  an  answer  to  a  number 
sentence  or  a  problem.  They  should  begin  to  ask 
questions  like,  “Does  the  answer  make  sense?” 
If  the  child  has  no  basis  for  saying  “Yes”  or 
“No”  to  the  question,  then  he  lacks  in  under¬ 
standing. 

Teacher’s  Preparation 

You  may  have  noted  several  subtraction  exam¬ 
ples  from  pupil’s  work  in  which  answers  showed 
numbers  greater  than  the  sums  subtracted  from. 
If  possible,  use  such  cases  (without  embarrassing  a 
child)  in  the  Pre-Book  Lesson. 

Pre-Book  Lesson 

Write  on  the  chalkboard  examples  with  answers 
similar  to  the  following: 


34 

29 

40 

56 

25 

-6 

-9 

-5 

-23 

-14 

38 

29 

45 

57 

39 

Have  the  children  analyze  each  example  and  tell 
why  the  answer  obviously  is  wrong. 

Using  the  Text  Page 

•  First  have  pupils  tell  which  of  the  two  answers 
given  after  each  problem  is  wrong  and  why  they 
know  that  it  is. 

•  After  doing  the  oral  work,  pupils  should  be 

able  to  proceed  easily  with  the  written  work  on 

the  page. 

Individualizing  Instruction 

•  For  slower  learners,  prepare  exercises  like  those 
below,  in  which  one  of  the  three  answers  given — 
showing  so  great  a  number  as  to  be  obviously 
wrong — is  to  be  crossed  out  or  encircled. 

24  -  9  (33  5  15)  75  -  7  (59  82  68) 

44  -  6  (38  17  52)  37  -  15  (22  16  62) 

49  -  24  (74  19  25)  64  -  13  (51  80  44) 

Be  sure  to  point  out  that  the  correct  answer  may 
not  be  present,  but  the  child  is  to  select  the  answer 
that  does  not  “make  sense”  because  it  shows  a 
number  greater  than  the  sum  shown  in  the  example. 

•  All  pupils  may  continue  with  the  list  of  words 
used  in  arithmetic. 

•  More  capable  children  may  write  and  solve  if-then 
sentences  of  their  own,  using  any  of  the  skills  they 
have  learned. 
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Pupil’s  Objectives 

(a)  To  use  given  information  to  make  questions 
for  addition  and  subtraction  problems;  and  (b)  to 
find  the  number  n  stands  for  in  addition  and  sub¬ 
traction  number  sentences. 

New  Words 

bulbs,  stage 

Background 

The  role  of  translation  in  solving  problems  has 
been  discussed  previously.  In  this  lesson  the  em¬ 
phasis  is  not  upon  making  a  complete  translation 
from  the  written  words  to  the  symbolic  sentence, 
or  vice  versa,  but  upon  using  given  information  as 
a  basis  for  stating  or  writing  a  problem  question  of 
the  type  (A.  or  S.)  designated.  Note  that  in  each 
exercise  the  child  is  told  the  type  of  problem  to 
make— either  A.  or  S. 

Pre-Book  Lesson 

Write  some  interesting  problem  information 
on  the  board  that  the  children  can  use  for  either 
an  addition  problem  or  a  subtraction  problem. 

At  the  beach  Billy  found  6  starfish  and  his  sister 
found  9  starfish. 

Ask  children  to  think  of  an  A.  question  that 
could  be  asked  about  the  information.  Then  ask 
for  a  S.  question.  Ask  several  pupils  to  state  their 
questions. 

Emphasize  the  fact  that  very  often  either  an 
addition  or  a  subtraction  question  can  be  asked 
about  the  same  information. 

Using  the  Text  Page 

•  Have  pupils  state  orally  either  an  A.  question 
or  a  S.  question  to  make  a  problem,  as  directed 
for  each  exercise.  Choose  the  best  question  stated 
for  each  problem  and  write  it  on  the  chalkboard. 
These  questions  will  be  referred  to  later  in  the 
written  part  of  the  lesson. 

•  Have  pupils  write  their  work  for  the  solution 
of  each  problem.  Urge  them  to  read  the  informa¬ 
tion  written  in  the  book  as  well  as  the  question 
written  on  the  board. 


•  Before  doing  the  written  work  at  the  bottom 
of  page  131  have  children  tell  why  they  would  add 
or  subtract  to  find  the  number  n  stands  for  in  each 
example. 

Individualizing  Instruction 

•  Ideally,  your  pupils  now  should  know  all  the 
A.  and  S.  facts,  but  actually  you  may  find  that  this 
is  not  the  case.  Listen  as  slower  learners  do  orally 
some  of  the  examples  at  the  top  of  page  129.  You 
may  find  specific  weaknesses  (which  are  easily 
overcome)  or  general  weaknesses  (which  indicate 
the  necessity  for  constant  review  of  beginning 
learnings) .  Have  these  pupils  continue  to  use  study 
cards  for  facts  needing  practice. 

•  Have  more  capable  children  check  all  sets  of 
Study  Cards  being  used  to  see  that  they  are  com¬ 
plete  and  correct  for  all  A.  and  S.  facts  with  sums 
through  18. 

•  Have  more  capable  children  make  on  cards  sets  of 
higher-decade  examples  using  A.  facts  (without  and 
with  carrying)  and  sets  using  S.  facts  which  do  and 
do  not  require  renaming. 

•  All  pupils  may  write  n-examples  for  the  prob¬ 
lems  whose  questions  are  written  on  the  board. 

•  All  pupils  may  make  an  addition-subtraction 
chart  for  the  sums  10  through  18  and  their  pairs 
of  addends,  beginning  with  5  and  ending  with  9. 


5  6  7  8  9 


10 

11 

Reminder 

Continue  to  maintain  the  following: 

a.  Our  Subtraction  Book  (see  Teaching  Page  73)  in 
which  pupils  record  illustrations  of  different  situa¬ 
tions  requiring  subtraction 

b.  Ability  to  recognize  commonly-used  coins  and 
understand  their  relative  values 
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Making  Questions  for  Problems 

Completing  A.  and  S.  problems  [O] 

Make  a  question  for  each  problem. 

A.  means  to  make  an  addition  question. 

S.  means  to  make  a  subtraction  question. 

Questions  will  vary. 

1.  In  the  school  play  there  are  18  girls, 

8  boys,  and  4  older  people.  A.  30  people 

2.  Joe  is  on  the  stage  9  times.  Bob 
is  on  the  stage  21  times.  S’.  i2  times 

3.  In  her  part,  Betty  must  say  35  lines. 

She  has  learned  25  lines.  S.  ]0  |ines 

4.  The  play  has  two  acts.  The  first  act  lasts  28  minutes. 
The  second  lasts  17  minutes.  A.  45  minutes 

5.  Fifty-two  tickets  for  the  play  have  been  sold. 
There  are  38  more  tickets  to  be  sold.  A.  90  tickets 

6.  Of  the  50  light  bulbs,  8  bulbs  are  no  good.  S.  42  bulbs 

Jwj 

Write  your  work  to  find  answers  for  problems  1-6. 


Working  with  21 


n  in  any  position  in  A.  or  S.  [Wj 


Work  each  example  to  find  the  number  n  stands  for. 


45 


1.  n  +  6  =  51 


2.  79  -  7n  =  7 


3.  n-  22  =  36 


69 


4.  72  =  3  +  n 


5.  n  =  76  -  66 

6.  h7+  8  =  45 

7.  63  +  n  =  85 

8.  n-  30  =  20 


9.  80  =  n  +  9 

10.  55  +  28  = 

11.  n-  12  =  47 

12.  6  +  34 


#Extra  Activity.  Work  Set  92. 
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More  Renaming  Sums  for  Subtracting 

Both  sum  and  known  addend  greater  than  9  [O] 

Miss  Snow  told  the  children  that  each  must  have  32 
sheets  of  paper  to  make  a  new  picture  book.  Sue  had 
14  sheets.  How  many  more  sheets  did  she  need? 


Sue  wrote  the  example  on  the  board,  but  she  could 
not  subtract  the  ones.  Why  did  she  have  to  rename  32?  v 

To  show  more  ones 


2  ^ 

It 

1_4 
1  8 


1.  On  the  board  Jim  showed  Sue  how  to  find  the 
answer  with  tens  and  ones.  Explain  his  work.  32  is  first  shown 

as  3  tens  and  2  ones.  3  tens  and  2  ones  is  renamed  2  tens  and  12  ones 

2.  Miss  Snow  ^he6Weclteihe  ‘ chiMren  a  'sfrorteFway  to 
subtract.  She  said  to  work  with  ones  first,  and  then 
with  tens.  Study  the  work  at  the  left. 

Ones:  Think ,  “I  cannot  subtract  4  from  2,  so  I  rename 
the  sum  to  be  2  tens  and  12  ones.  Then  12  —  4  =  8.” 
Write  “8”  in  one’s  place  in  the  answer. 

Tens:  Think ,  “2  —  1  =  1.”  Write  “1”  in  ten’s  place 
in  the  answer. 

Check  by  adding  upward:  8  +  4=  12;  1  +  1  +  1  =  3. 


132  (one  hundred  thirty-two) 


When  pupils  are  able  to  rename  the  sum  to  show  10  more  ones,  they  should  not  have  too 
much  difficulty  with  this  kind  of  subtraction.  Many  children  will  need  to  lean  for  a  wh.le 
on  the  crutch  of  showing  the  renaming. 
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Pupil’s  Objectives 

To  develop  intelligent  skill  in  subtracting  with 
2-place  numerals  when  renaming  of  the  sum  is 
required. 


a.  Using  (p  ’s  and  / ’s 

step  7 ,0000//=000  llll  II  nnn 

sup  2xptM?nn  H-mm 


New  Words 

(page  133)  carefully 

Background 

If  higher-decade  subtraction  (subtracting  with  a 
2-place  numeral  and  a  1 -place  numeral)  is  thor¬ 
oughly  understood  when  renaming  of  the  sum  is 
necessary,  and  if  skill  in  that  process  has  been 
carried  to  a  high  level  of  proficiency,  subtracting 
with  two  2-place  numerals  when  renaming  of  the 
sum  is  required  should  present  little  difficulty. 

Pre-Book  Lesson 

•  Present  an  interesting  problem  situation,  pref¬ 
erably  a  local  one,  such  as  the  following,  for  the 
children  to  solve: 

Betty  has  to  work  34  examples  in  all.  She  has  finished 
18.  How  many  more  examples  must  she  work? 

Ask  children  to  suggest  ways  in  which  a  solution 
of  the  S.  example  may  be  found.  Because  of  their 
previous  experience  with  renaming  in  higher- 
decade  subtraction,  they  may  quickly  suggest  re¬ 
naming  the  sum  in  order  to  subtract  the  ones. 

•  Provide  other  examples  for  discussion  and  dem¬ 
onstration.  Have  children  demonstrate  with  bun¬ 
dles  of  dowels,  place-value  charts,  Ginn  Arithme- 
Sticks  or  other  concrete  materials  so  all  pupils  can 
see  the  changing  of  1  ten  to  10  ones.  At  the  same 
time,  have  children  make  records  at  the  chalk¬ 
board  and  at  their  desks. 

Note.  A  frequent  mistake  in  demonstrating 
subtraction  in  a  place-value  chart  or  a  similar 
device  is  the  attempt  to  show  two  different  numbers 
on  the  teaching  aid  before  doing  the  subtracting. 
Only  the  total  should  be  shown  on  the  device. 
Then,  proceed  to  remove  the  part  that  is  known. 

The  procedure  for  recording  the  subtracting  for 
42  —  27  is  illustrated  in  the  second  column  for 
j  three  different  methods: 


b.  Using  numerals  and  words 

Step  7.  4  tens  and  2  ones  =  3  tens  and  12  ones 

Step  2.  4  tens  and  2  ones  =  3  tens  and  1 2  ones 

—  2  tens  and  7  ones  —  2  tens  and  7  ones 

1  ten  and  5  ones,  or  1 5 


c.  Using  numerals 

Step  7.  Sum  renamed  in  order  to  subtract  in  one’s 


column. 

3© 

42 

-27 

-27 

3© 

-27 

1  5 

•  Use  one  of  the  examples  on  the  chalkboard  to 
review  the  addends-sum  relationship  and  how 
checking  in  subtraction  makes  use  of  this  relation¬ 
ship:  The  sum  of  the  two  addends  in  the  subtraction 
should  equal  the  sum  given  in  the  subtraction 
example.  Remind  pupils  how  they  may  check 
without  copying  the  example. 


42  sum 
—  27  addend 
15  addend 


add  upward 


Since  carrying  in  addition  may  be  involved,  do 
some  of  the  checking  orally  with  the  class. 


♦ 

Using  the  Text  Pages 

•  During  the  oral  work,  let  some  pupils  use 
objects  to  demonstrate  and  others  write  tens  and 
ones  as  frequently  as  is  necessary  in  order  to  “see” 
the  need  for  renaming. 

•  Slower  learners  may  need  to  work  the  examples 
in  rows  6-9  by  writing  each  example  using  tens  and 
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ones  and  rewriting  it  with  tens  and  ones  to  show  the 
renaming.  You  may  wish  to  assign  only  a  part  of 
these  exercises  at  one  time.  Some  children  find  a 
great  number  of  examples  overwhelming.  This  is 
especially  true  of  slower  learners.  On  the  other  hand, 
it  is  neither  equitable  nor  necessary  to  require  the 
more  capable  children  to  do  all  of  these  examples 
merely  because  they  can.  They  should  not  have 
to  pay  a  penalty  for  being  competent.  Instead, 
give  them  something  to  do  that  will  extend  their 
learnings. 

Individualizing  Instruction 

•  Slower  learners  may  profit  from  exercises  like 
the  following: 

a.  Cross  out  examples  in  which  you  need  not 
rename  the  sum. 

68  71  43  75  24  36 

-35  -18  -41  -16  -14  -28 


b.  Copy  examples  above  in  which  renaming  of 
the  sum  is  necessary,  and  then  work  them. 

c.  Copy  examples  below  which  have  wrong 
answers,  and  then  work  them  correctly. 


62  87 

-60  -58 

2  39 


56  43 

-47  -25 

9  28 


89  50 

-65  -37 

14  13 


d.  Copy  each  example  and  write  the  missing 
digits. 


46 

35 

94 

36 

42 

71 

-29 

-28 

-47 

-25 

-26 

-53 

?7 

?7 

?7 

?? 

?? 

?8 

•  All  pupils  may  write  the  answers  for  examples 
in  any  one  or  all  of  rows  3,  4,  and  5  on  page  133. 

•  Use  the  pocket  chart  (see  Teaching  Page  53) 
with  slower  learners  who  need  help  on  renaming  the 
sum.  The  chart  may  be  used  for  either  addition 
or  subtraction.  Pupils  may  use  their  sets  of  numeral 
cards  in  the  pockets  of  the  chart.  Be  sure  to  have 
cards  to  indicate  the  operations.  For  a  subtraction 
example  one  pupil  may  show  any  2-place  numeral 
using  the  top  pockets  and  do  the  same  in  the 
bottom  pockets.  He  should  show  the  operation 
sign  in  the  pocket  made  for  that  purpose.  Then 
other  pupils  may  tell  how  many  tens,  how  many 
ones,  and  rename  the  sum  if  necessary  for  sub¬ 
tracting. 

•  All  pupils  may  do  some  of  the  examples  on 
page  133  as  follows: 

52  =  50  +  2  =  40  +  12 
-38  =  30  +  8  =  30  +  8 

10  +  4  =  14 

•  As  needed,  assign  Extra  Examples  Set  49. 


NOTES 
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In  which  examples  must  you  rename  the  sum  before 

a.c.e,  f.anda 


you  subtract?  a  \^h 

y?  ' 

You  cannot  s 

ubtract  th 

e  ones. 

a 

b 

c 

d 

e 

f 

g 

h 

3.  54 

55 

82 

66 

80 

43 

82 

35 

26 

23 

64 

36 

48 

14 

48 

20 

Say  the  missing  digit,  then  the  whole  answer. 

4.  76 

53 

60 

82 

52 

84 

37 

83 

-29  - 

-28  - 

37 

-36 

-34 

-34 

-19  - 

-52 

4?  7 

2  ?  5  : 

2?3 

4?6 

i?8 

5  ?0 

i?8 

3?  i 

In  row 

5,  find  the 

wrong  answers. 

Explain  why  they 

are  wrong. 

Use  tens  and  ones 

on  the  board  to  help  you. 

5.  30 

65 

28 

70 

54 

36 

61 

83 

-26  - 

-47  - 

19 

-35 

-38 

-17 

-49  - 

-46 

14 

18 

9 

45 

17 

19 

22 

37 

4 

35 

16 

12 

[w] 

Copy  and  subtract. 

Check. 

Work  carefully. 

a 

b 

c 

d 

e 

f 

g 

h 

« 

i 

• 

J 

6.  27 

42 

60 

71 

85 

41 

65 

90 

78$ 

82$ 

18 

23 

21 

56 

38 

37 

27 

29 

29$ 

24$ 

9 

19 

39 

15 

47 

4 

38/ 

61 

49* 

58* 

7.  70 

81 

94 

35 

52 

97 

95 

33 

63$ 

53$ 

24 

25 

56 

19 

39 

38 

48 

27 

58$ 

45$ 

46 

56 

38 

16 

13 

59 

47 

6 

5* 

8* 

Sometimes  you 

do  not  rename  the 

sum,  so 

be  careful! 

8.  94 

60 

76 

44 

55 

71 

43 

52 

64$ 

47$ 

24 

25 

56 

19 

26 

38 

29 

15 

47$ 

29$ 

70 

35 

20 

25 

29 

33 

14 

37 

17* 

18* 

9.  70 

81 

45 

62 

35 

89 

42 

67 

74$ 

96$ 

42 

24 

42 

58 

17 

37 

37 

54 

38$ 

29$ 

28 

57 

3 

4 

18 

52 

5 

13 

36* 

67* 

♦  Extra  Examples. 

Work  Set  49. 

(one  hundred 

thirty-three) 

133 

Try  These 

Copy  in  columns  and  subtract.  Watch  for  renaming! 


w 


1. 

89  - 

8  81 

7. 

59  - 

16  43 

13. 

74  - 

659 

19. 

58  -  53  5 

2. 

95  - 

77  is 

8. 

94  - 

8  86 

14. 

20  - 

7  13 

20. 

38  —  8  30 

3. 

30  - 

9  21 

9. 

67  - 

46  21 

15. 

57  - 

38  19 

21. 

75  -  39  36 

$0.04 

4. 

98  - 

3662 

10. 

52  - 

29  23 

16. 

41  - 

36  s 

22. 

$0.23  -  $0.19 

$0.78 

5. 

77  - 

50  27 

11. 

95  - 

28  67 

17. 

76  - 

7  69 

23. 

$0.84  -  $0.06 

$0.32 

6. 

30  - 

8  22 

12. 

46  - 

9  37 

18. 

63  - 

27  36 

24. 

$0.85  -  $0.53 

4  Extra  Examples.  Work  Set  50. 


Do  You  Like  to  Try  New  Things? 

Eericfaweef  (w] 

Use  these  coins  to  work  Ex.  1-5:  6  dimes,  15  cents. 

1.  430  +  90  =  n<t. 

Lay  out  two  rows  of  coins  for  430  and  90.  Put  together 
the  cents.  Do  you  get  12?  12  =  1  ten  and  2  ones,  so  use 
1  dime  in  place  of  the  10  cents.  Then  the  total  is  _?_ 

2  52 

dimes  and  cents,  or  _?_0. 

2.  360  +  280  =  n<L. 

Make  two  rowrs  of  coins.  Do  you  use  1  dime  in  place 
of  10  cents  in  the  total?  Yes 

Use  your  coins  to  work  Ex.  3-5.  For  each  example 
you  will  need  only  one  row  of  coins  for  the  total. 

3.  630  —  5058$  4.  420  —  90  33$  5.  540  —  290 

Yes 

Did  you  show  carrying  in  Ex.  1-2?  A  Did  you  show 
renaming  in  Ex.  3-5?  Yes 

Be  ready  to  show  others  what  you  have  done. 
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ipil’s  Objectives 

(a)  To  practice  writing  answers  for  subtraction 
i  amples  as  quickly  as  possible;  and  (b)  to  have 
]  ictice  in  differentiating  between  subtraction  ex- 
;  iples  that  involve  renaming  of  the  sum  and  those 
1  it  do  not. 

ckg round 

Ml  four  kinds  of  subtraction  that  have  been 
tjght  are  included  in  the  written  practice  at  the 
'  tii  of  the  page  but,  of  course,  the  section  is 
I  gned  largely  for  practice  in  subtracting  with 
;v  2-place  numerals  when  renaming  of  the  sum 
si  ecessary. 

he  material  at  the  bottom  of  page  1 34  is  sug- 
Med  as  an  enrichment  activity  in  which  more 
a.ble  children  are  to  use  coins  or  pictures  of  coins 
.s' he  basis  for  demonstrating  objectively  the  re- 
M  \e  ing  of  ones  to  be  tens  and  ones.  These  pupils 
r  to  be  prepared  to  demonstrate  the  technique 
D  ie  remainder  of  the  class.  It  is  merely  one 
til:  way  of  developing  the  idea  objectively. 

her  r  Book  Lesson 

USfi  Teview  with  the  class  the  four  kinds  of  sub- 
■  a  on  examples  that  have  been  taught  this  year: 
i  Higher-decade  subtraction  with  no  renaming 
1  Higher-decade  subtraction  with  renaming  of 
e  im  to  show  more  ones 

(subtracting  with  two-place  numerals  with  no 
n  iiing 

d  subtracting  with  two-place  numerals  with 
r  ling  of  the  sum  to  show  more  ones 
•|sk  children  to  identify  an  example  of  each 
k  rom  the  set  of  examples  at  the  top  of  the 

P  ’  page. 

251  I 

-  29t  k  the  Text  Page 

,  «  R  work  at  the  top, of  this  page  can  be  handled 
111  Wiy  different  ways.  The  more  capable  children 
Think”  the  answers  and  write  them  on  folded 
)e  Or,  you  may  have  all  pupils  write  the 
w  3  for  the  first  two  columns  on  folded  paper 
•  jjen  copy  the  last  two  columns  in  vertical 
n  fid  write  the  answers. 


You  may  wish  to  assign  only  one  column  at  a 
time  to  slower  learners  and  give  them  a  score  (number 
right)  for  each  column.  After  they  have  completed 
all  columns,  have  them  check  their  scores  to  deter¬ 
mine  whether  they  showed  improvement  as  they 
progressed  from  column  to  column. 

Individualizing  Instruction 

•  The  subtraction  examples  at  the  top  of  the 
page  may  be  used  for  diagnostic  purposes.  Have 
the  children  check  their  own  work  to  identify  the 
types  of  errors  made  as  follows: 

a.  Write  on  the  chalkboard  names  for  the  four 
kinds  of  subtraction  and  label  them  A,  B,  C,  D 
(see  the  Pre-Book  Lesson). 

b.  Each  child  writes  the  letters  A,  B,  C,  and  D 
down  the  side  of  a  paper.  After  each  letter,  he 
writes  the  example  number  for  each  one  he  missed 
under  that  category.  (For  example,  if  a  child 
missed  Ex.  14,  he  would  write  “14”  after  the  B  to 
indicate  that  he  had  made  an  error  on  an  example 
in  higher-decade  subtraction  with  renaming.) 

The  headings  and  the  examples  of  each  are  as 
follows: 

A.  Higher-decade  subtraction,  no  renaming: 

1  and  20 

B.  Higher-decade  subtraction  with  renaming: 

3,  6,  8,  12,  14,  17,  23 

G.  Two-place  subtraction,  no  renaming: 

4,  5,  7,  9,  19,  24 

D.  Two-place  subtraction,  renaming: 

2,  10,  11,  13,  15,  16,  18,  21,  22 

Use  each  child’s  tabulations  of  his  own  errors  as 
a  basis  for  determining  the  kind  of  remedial  work 
or  extra  help  he  needs. 

•  The  more  capable  children  may  be  able  to  proceed 
independently  with  the  enrichment  activity.  You 
may  prefer  to  provide  toy  money  or  cardboard 
coins  made  by  the  children  to  use  in  working  the 
exercises.  Each  child  should  have  6  dimes  and  15 
cents  to  use. 

Another  alternative  is  to  check  the  work  of  the 
more  capable  children  and  then  permit  them  to  help 
the  remainder  of  the  class  in  this  activity. 

•  Assign  Extra  Examples  Set  50. 
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Pupil’s  Objectives 

(a)  To  check  progress  in  all  addition  and  sub¬ 
traction  skills  that  have  been  taught;  and  (b)  to 
have  practice  in  solving  addition  and  subtraction 
number  sentences  with  n  standing  for  a  sum  or  an 
addend. 

Background 

Nothing  new  is  presented  on  this  page.  It  pro¬ 
vides  an  opportunity  for  each  child  to  check  on 
his  strengths  and  weaknesses  in  the  skills  that  have 
been  taught  to  date.  It  is,  also,  an  opportunity  for 
the  teacher  to  do  some  group  checking.  The  prac¬ 
tice  at  the  top  of  the  page  may  well  be  considered  a 
progress  test  because  it  covers  all  types  of  work  in  A. 
and  S.  studied  so  far  this  year. 

The  items  in  this  practice  material  can  be  classi¬ 
fied  according  to  the  various  types  of  addition  and 
subtraction,  with  and  without  carrying  or  renam¬ 
ing.  Group  checking  may  reveal  either  general  or 
specific  areas  of  weakness  possessed  by  the  children. 

Using  the  Text  Page 

•  Without  any  advanced  preparation,  ask  the 
children  to  proceed  with  the  written  assignment  at 
the  top  of  the  page.  You  may  permit  a  child  to  copy 
the  examples  if  he  wishes  to  do  so.  If  you  wish  to 
shorten  the  assignment  somewhat,  you  may  leave 
out  columns  a,  b,  and  c  without  eliminating  any  of 
the  example  types. 

•  Make  the  assignment  at  the  bottom  of  the  page, 
too,  without  advance  preparation  or  review.  Re¬ 
sults  on  this  written  activity  should  indicate  under¬ 


standing  (or  lack  of  it)  of  the  relationship  betw  ;n 
addition  and  subtraction. 

Individualizing  Instruction 

•  The  following  information  should  be  usefi  to 
you  if  you  wish  to  have  the  children  participai  in 
self-diagnosis.  (See  page  134.) 

A.  Higher-decade  addition,  renaming  and  a  y- 
ing:  lb,  3d,  4a 

B.  Two-place  addition,  no  renaming  and  c< 'ty¬ 
ing:  le,  4c  , 

C.  Two-place  addition,  renaming  and  carr  lg: 
2b,  2d,  2f,  3b,  3g,  3h,  3i,  4h,  4i 

E.  Higher-decade  subtraction,  no  renamin  lc 

F.  Higher-decade  subtraction,  renaming:  1(  2e,  j, 
2i,  3f,  4e 

G.  Two-place  subtraction,  no  renaming:  2;  3c, 

4b,  4f  ■ 

H.  Two-place  subtraction,  renaming:  la,  1  lg, 
lh,  li,  2a,  2c,  2h,  3a,  3e,  4d,  4g 

I.  Column  addition,  no  bridging:  5g,  5h 

J.  Column  addition,  bridging:  5a,  5b,  5<  5d, 

5e,  5f,  5i 

•  All  pupils  may  write  a  problem  for  each  m  iber 
sentence  in  Ex.  1-5  at  the  bottom  of  page  131 

•  Assign  Extra  Examples  Set  51  and  <tra 

Problems  Set  6  as  they  may  be  necessary  :  tbs 
time.  I 

•  More  capable  children  may  rewrite  each  Ex  " 
1-15  so  that  it  shows  n  in  three  different  pos  ons. 
For  Ex.  1  they  may  write, 

60  —  n  =  41  or  60  —  41  =  n 
or  n  —  19  =  41  or  n  —  41  =  19 
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To  Keep  in  Practice 


A.  and  S.  [Wj 

Write  your  answers  on  folded  paper.  Check  your  work.  - 


a 

b 

c 

d 

e 

f 

g 

h 

• 

1 

1. 

94 

9 

69 

50 

60 

92 

73* 

42* 

$0.73 

-37 

4-56 

-6 

-6 

+  38 

-29 

-27*  - 

15* 

-0.46 

2. 

57 

81 

65 

57 

63 

96 

44 

19 

98 

87 

63 

26 

46$ 

57* 

274 

45* 

$0.27 

$0.73 

-57 

+29 

-37 

+  47 

-9 

+  59 

-54*  - 

-28* 

-0.08 

3. 

24 

74 

86 

25 

59 

76 

66 

7 

78 

85 

85 

58 

3$ 

37* 

174 

47* 

$0.65 

$0.19 

-68 

+  48 

-54 

_L_  AA 

-37 

-9 

+  53*  +47* 

+  0.55 

4. 

6 

87 

73 

90 

22 

30 

51 

91 

48 

74 

49 

86 

904 

54* 

944 

76* 

$0.74 

$0.46 

+  8 

-70 

+  40 

-68 

-6 

-60 

—  25*  +15* 

+  0.34 

5. 

95 

6 

20 

1 

70 

40 

23 

7 

68 

32 

26 

8 

29 4 

2* 

914 

40* 

$0.80 

6* 

7 

8 

7 

0 

3 

1 

2* 

3* 

8* 

2 

24 

6 

5 

0 

9 

3* 

1* 

0 

9 

6 

5 

8 

6 

4 

2* 

4* 

7* 

24 

39 

58 

20 

41 

~TT 

94 

"" 384 

-2T4 

♦  Extra  Examples.  Work  Set  51. 

Finding  the  Unknown  Sum  or  Addend 

Addends-sum 

relationship  [W] 

Work  each  example  to  find  the  unknown  number. 

1. 

60  - 

19 

-  if  «  41 

6. 

86 

if  -  18 

=  68 

11. 

57 

«  = 

20+  37 

2. 

53 

n  = 

72  -  19 

7. 

63  —  n 

=  59 

12. 

61 

n  — 

13  =  48 

3. 

n  +  35  =  72 

8. 

52 

A  +  15 

=  67 

13. 

75  - 

75 

-  n  =  0 

4. 

46  +  29  =  « 

9. 

45  =  36  +  n 

14. 

78 

□  - 

28=  50 

5. 

63  = 

17 

=  80  —  n 

10. 

91 

n  —  24 

=  67 

15. 

47  = 

18 

=  n  +  29 

♦  Extra  Problems.  Work  Set  6. 
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Can  You  Solve  Problems? 


Pro bUm  1ft  3 


Write  your  work  for  problems  1-8. 

1.  When  Dick’s  score  was  50  points,  Ted’s  score  was 
39  points.  How  much  greater  was  Dick’s  score  than  Ted’s? 

11  points 

2.  Ruth’s  score  was  32  points.  Then  with  her  next 
3  darts  she  made  6  points,  8  points,  and  0.  What  was 

...»  46  points 

her  total  score  then? 


3.  When  Ella  had  39  points.  Sue  had  53.  How  many 
points  did  Ella  need  to  make  her  score  the  same  as  Sue’s? 

14  points 

4.  A  boys’  team  made  78  points  in  a  game.  A  girls’ 
team  made  16  points  more.  What  was  their  score? 

94  points 

5.  Joe’s  score  was  35  points.  He  made  21  points  in 
his  last  turn.  How  many  points  had  he  made  before  that? 

14  points 

6.  When  they  finished  their  game,  Mary’s  score  was  80 
and  Betty’s  was  66.  How  many  points  ahead  was  Mary? 

14  points 

7.  The  highest  score  Jane  ever  made  was  95.  When 

she  had  76  points,  how  many  more  points  did  she  need  to 
match  her  highest  score?  19  points 

8.  With  four  darts  Jim  made  10  points,  8  points  3, 
points,  and  6  points.  What  was  his  total  score?  27  points 
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Pupil’s  Objective 

To  work  the  end-of-chapter  test  on  problem¬ 
solving. 

New  Words 

darts,  score,  team 

Background 

Beginning  on  page  136  and  extending  through 
oage  139  are  the  regular  end-of-chapter  tests. 
These  are  similar  in  nature  to  those  given  for  the 
previous  chapters  (see  Teaching  Pages  49,  50  and 
>1;  91,  92  and  93). 

Ye-Book  Lesson 

You  may  wish  to  set  the  stage  for  this  test  by 
aving  pupils  recall  when  they  should  add  and 


when  they  should  subtract.  Make  sure  that  your 
pupils  realize  that,  though  this  test  deals  with  more 
difficult  addition  and  subtraction  than  in  the  prob¬ 
lem  tests  for  previous  chapters,  the  reasons  for 
adding  and  subtracting  are  the  same. 

Using  the  Text  Page 

Help  slower  readers  with  the  pronunciation  of 
any  words  they  may  find  difficult.  Most  pupils 
should  be  able  to  proceed  independently  with  the 
work  on  the  page. 

•  After  administering  this  test,  it  might  be 
desirable  to  discuss  it  with  your  pupils  item  by  item. 
For  per-cent  scores  for  use  in  continuing  the  indi¬ 
vidual  records,  see  Teaching  Pages  138  and  139. 

•  For  suggestions  about  scoring  pupils’  papers, 
see  Teaching  Pages  50  and  51,  and  Table  of  Per 
Cents  on  Teaching  Pages  138  and  139. 


NOTES 


jlto 
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Using  the  Text  Page 

•  The  diagnostic  test  is  of  the  same  type  as  th  : 
presented  for  Chapters  1  and  2.  Your  pupils  j 
accustomed  by  now  to  using  folded  paper,  so  tl  / 
should  have  no  trouble  with  this  technique.  1 ; 
suggested  text  pages  for  review  and  the  prac's 
sets  for  more  work  of  the  same  type  should  aca  - 
plish  the  necessary  remedial  treatment. 

•  An  excellent  exercise  in  oral  practice  on  e 
harder  higher-decade  addition  and  subtractio  is 
provided  at  the  foot  of  the  page.  This  work  ma'  >e 
used  for  groups  particularly  needing  it. 

NOTES 


$2 

1 

5L 


<0 

n 

Teacher’s  Page  137 


Pupil’s  Objective 

(a)  To  diagnose  difficulties  in  the  addition  and 
subtraction  skills  taught  in  Chapter  3:  and  (b)  to 
have  oral  practice  on  the  harder  higher-decade  addi¬ 
tion  and  subtraction. 

Background 

The  diagnostic  test  appearing  at  the  end  of  each 
chapter  in  this  text  is  a  valuable  means  of  finding 
out  and  remedying  what  difficulties  present  them¬ 
selves  at  the  particular  stage  of  development  in 
the  work. 


Do  You  Make  Mistakes? 


DktgaotHc  Tati  3 

Write  answers  on  folded  paper. 


a 

b 

C 

d 

e 

Study 

Practice 

1. 

5 

3 

10 

4 

6 

Pages 

Sets 

6 

18 

3 

6 

6 

4 

2 

9 

6 

5 

106 

39,  41, 

7 

4 

6 

11 

8 _ 

43 

22 

27 

28 

.  27 

. 25 . 

2. 

33 

8 

75 

37 

5 

102-105 

42 

+  9 

+  44 

+  8 

+  9 

+  46 

42 

_ 

.  83 

.--—16 

3. 

37 

56 

14 

48 

23 

+  25 

+  38 

+  46 

+  18 

+  58 

110 

44,  45 

62 

94 

...  60 

66 

4. 

27 

62 

44 

56 

31 

-8 

-6 

-9 

-8 

-4 

124-128 

46,  47 

19 

56 

35 

48 

27 

5. 

74 

81 

78 

55 

70 

132 

49,  50 

-38 

-25 

-29 

-26 

-42 

36 

56 

_ 

29 

Oral  Practice 


Say  the  answers  quickly. 

1-8.  Add  8  to  each  of  these  numbers: 

62  70  50  58  83  „  75  83  47  55  36  44  28  36 

9-16.  Subtract  9  from  each  number  shown  above. 

53  41  74  66  38  27  19 

17-24.  Add  7  to  each  of  these  numbers: 


33 


40 


80 


87 


21 


28 


74 


81 


46 


53 


68 


75 


55 


62 


25-32.  Subtract  6  from  each  number  shown  above. 

27  74  15  68  40  .  62  _  .49 


49 


57 


40 


92 


99 


86 
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Do  You  Understand? 

Tntt  of  Information  and  Moaning  3 

Write  “Yes”  or  “No”  for  answers  to  Ex.  1-13. 

1.  Is  a  4-foot  rope  longer  than  a  rope  1  yard  long?  Yes 

2.  If  ti  =  30,  does  n  +  n  =  60?  Yes 

3.  In  counting,  does  301  come  just  after  299?  No 

4.  Do  some  months  have  five  whole  weeks?  No 

No 

5.  Is  a  quarter  worth  more  than  2  dimes  and  a  nickel? 

6.  Do  we  measure  a  truck  in  miles?  No 

7.  Has  a  yard  fewer  than  30  inches?  No 

8.  If  n  =  42,  does  n  —  n  =  0?  Yes 

9.  In  475,  is  4  in  ten’s  place?  No 

10.  Are  there  as  many  as  70  minutes  in  an  hour?  No 

11.  Must  you  rename  and  carry  to  ten’s  place  in 
adding  75  and  16?  Yes 

12.  In  153,  is  the  digit  5  in  hundred’s  place? No 

13.  Can  you  get  from  a  point  inside  a  simple  closed 
path  to  a  point  outside  and  not  cross  the  path?  No 

Write  an  ^-example  for  each  of  problems  14-15. 

14.  Farmer  Brown  has  23  white  hens  and  19  red  hens. 
How  many  more  white  hens  than  red  hens  has  he? 

23—  19=  n 

15.  Ted  Brown  collected  33  eggs.  He  collected  19  in 
the  hen  house.  How  many  did  he  find  in  other  places? 

33—  19=  n 

16.  Make  a  row  of  10  large  dots.  Put  X  on  the  9th 
dot  from  the  left  and  draw  a  box  around  the  6th  one. 

. a  •  •  x  • 
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Teaching  Pages  138  and  139 


Pupil’s  Objectives 

To  measure  the  extent  to  which  the  content  of 
Chapter  3  has  been  learned. 

New  Word 

(page  138)  collected 

Using  the  Text  Pages  (pages  138-139) 

All  children  should  be  able  to  do  the  work  for 
lx.  1-25  in  this  Test  of  Information  and  Meaning 
.ccording  to  the  directions  given  for  each  group  of 
[uestions.  It  would  be  a  good  idea  to  discuss  the 


test,  item  by  item,  after  it  has  been  completed  by 
all  pupils. 

Using  the  Text  Page  (page  139) 

This  Computation  Test  will  provide  much  infor¬ 
mation  about  the  abilities  of  your  class  to  perform 
the  additions  and  subtractions  called  for. 

Individualizing  Instruction 

Use  the  tables  below  to  find  the  per-cent  scores 
to  be  entered  on  the  individual  record  cards  (see 
Teaching  Pages  50  and  51). 


Table  of  Per  Cents  for  Chapter  3  Scores 


Problem  Test 

Score 

Per  Cent 

1 

13 

2 

25 

3 

38 

4 

50 

5 

63 

6 

75 

7 

88 

8 

100 

Computation  Test 

Score 

Per  Cent 

Score 

Per  Cent 

Score 

Per  Cent 

Score 

Per  Cent 

1 

3 

9 

28 

17 

53 

25 

78 

2 

6 

10 

31 

18 

56 

26 

81 

3 

9 

11 

34 

19 

59 

27 

84 

4 

13 

12 

38 

20 

63 

28 

88 

5 

16 

13 

41 

21 

66 

29 

91 

6 

19 

14 

44 

22 

69 

30 

94 

7 

22 

15 

47 

23 

72 

31 

97 

8 

25 

16 

50 

24 

75 

32 

100 

ns. 

)in 

d 

>9th 


Suggestions  for  Material  to  Accompany  End-of-Chapter  3  Tests 


hildren  who  encounter  no  serious  difficulties  in 
tests  just  administered  may  be  assigned  any  of 
following  activities  to  supplement  and  extend 
mathematical  skills  and  understandings, 
scuss  suggestions  for  alternate  use  carefully 
■  they  differ  from  directions  on  the  page. 


Alternate  Uses  of  Pages  in  Chapter  3 

Page  94.  Have  children  make  a  chart  about  some 
collections  they  have  made — kinds  of  leaves  or  wild 
flowers  found  or  birds  seen,  and  so  on.  The  more 
capable  children  may  make  up  some  A.  and  S.  prob¬ 
lems  about  numbers  of  things  shown  in  their  charts. 


I 
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Page  95.  Have  pupils  rewrite  each  example  in 
Ex.  3  and  4  at  the  foot  of  page  95,  so  that,  for  Ex.  3, 
the  question  asked  is,  “How  much  less?”  and,  for 
Ex.  4,  the  question  asked  is,  “How  much  greater?” 
They  may  write  each  answer  after  the  example  as 
reworded. 

Page  99.  Have  children  write  and  complete  some 
number  sentences  of  their  own  like  the  ones  at  the 
bottom  of  page  99.  Emphasize  that  you  want  sen¬ 
tences  that  are  true. 

Page  107.  More  capable  children  may  write  and 
complete  if-then  sentences  of  their  own.  They 
may  exchange  with  each  other  to  check  whether  the 
sentences  written  are  true. 

Page  122  ( bottom  of  page).  More  capable  children 
may  write  number  sentences  of  their  own  modeled 
after  Ex.  1-10  on  page  122.  Then  each  may  ex¬ 
change  with  someone  else  and  work  the  examples 
the  other  pupil  wrote. 

Supplementary  Activities 

•  Some  numbers  are  called  triangle  numbers 
because  a  set  of  objects  for  that  number  can  be 
arranged  so  that  their  perimeter  is  in  the  shape  of  a 
triangle.  1  is  considered  to  be  the  first  triangle 
number.  The  next  triangle  number  is  3.  Have 
children  find  n  for  each  of  the  number  sentences 
below  and  also  arrange  objects  for  the  triangle 
number  named.  For  example,  the  ar-  X 
rangement  for  1+2  +  3  should  be  XX 
something  like  the  picture  at  the  right.  XXX 
Children  may  use  discs,  paper  squares  or  even 
make  X’s  on  paper. 

n  —  \ 

n  =  1+2 

n  =  1+2  +  3 

72  =  1+  2  +  3  +  4 

7z  =  l  +  2  + 3  +  4  +  5 

72  =  1+  2  +  3  +  4  +  5  +  6 

Let  children  go  as  far  as  they  can  in  identifying 
triangle  numbers.  Help  children  generalize  about 
how  triangle  numbers  are  determined. 

•  Some  numbers  are  called  square  numbers  because 

the  arrangement  of  a  set  of  objects  for  that  number 
is  such  that  their  perimeter  is  in  the  shape  of  a 

square.  1  is  also  considered  to  be  the  first  square 

number.  The  next  square  number  is  4.  Have  chil¬ 


dren  find  ?2  for  each  of  the  number  sentences  belt 
and  then  use  objects  to  form  a  square  for  tl 
number. 

72  =  1 

72  =  1  +  3 
72  =  1  +3  +  5 
72  =  1+  3  +  5  +  7 
72  =  1+  3  +  5  +  7  +  9 

Permit  the  children  to  continue  to  find  squ  : 
numbers.  Help  them  form  a  generalization  as j 
how  a  square  number  may  be  determined. 

•  The  two  preceding  activities  should  be  di : 
by  the  pupils  before  doing  this  one.  It  is  depend  t 
upon  concepts  formed  in  the  other  activities. 

Have  the  pupils  add  any  two  consecutive  triar  e 
numbers.  Try  several  possibilities.  What  gei  • 
alization  can  be  made? 

•  In  the  coordinate-geometry  activity  sugge:  d 
at  the  end  of  Chapter  2  (see  Teaching  Pages  92  d 
93),  the  children  were  introduced  to  the  ide;  )f  . 
using  numbers  to  indicate  a  location  on  the  addi  n  t 
chart.  It  is  the  purpose  of  this  activity  to  ;e 
numbers  in  connection  with  the  number-line  > 
ture  as  a  means  of  indicating  location. 

Up  to  this  time,  the  points  shown  on  the  num  r- 
line  picture  have  been  used  primarily  for  cour  ig 
purposes.  They  can  just  as  well  be  used  to  indi  te 
or  define  limits  of  distances.  In  fact,  some  nuir  r- 
line  pictures  are  used  for  just  that.  A  scale  of  i  es 
is  merely  a  number-line  picture  which  de  es  j, 
distance. 

Let  pupils  make  number-line  pictures  and  £  . 

each  point  on  the  number-line  picture  to  repr  nt 
a  child’s  step.  For  example,  they  may  let  0  r  e¬ 
sent  some  starting  point  like  the  school  office,  -e1  -f 
the  pupils  ask  questions  such  as  the  following  nd 
label  the  correct  points,  somewhat  as  in  the  i* 1 
gram  below:  How  many  steps  is  it  from  the  ice 
to  our  room?  What  points  of  interest  betwee  dit  _ 
office  and  our  room  can  be  labeled  on  the  nu:  er  j  ^ 
line  picture? 

Nurse’s  „  ,  f 

Office  Cafeteria  R  n  , 


0  Water  2nd  Grade 

Fountain  Room 
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Copy  Ex.  17-20,  putting  in  what  is  missing. 

18 

17.  48  =  3  tens  and  _?_  ones 

5 

18.  In  527,  the  digit  _?_  is  in  hundred’s  place. 

19.  603  is  read,  hundred 

460 

20.  In  counting  by  10’s,  _?_  comes  just  before  470. 

Do  your  work  for  Ex.  21-25  on  another  piece  of  paper. 
For  each  of  Ex.  21-23  find  the  number  for  n. 

21.  8  +  n  =  25  22.  n  -  8  =  23  23.  40  -  9  =  n 

Copy  Ex.  24  and  25.  Write  >  for  is  greater  than  or  < 
for  is  less  than  or  =  for  is  equal  to. 


24.  (58-26)  _?_  (48- 16)  25.  (18+30)  _?_  (86-56) 


How  Well  Can  You  Compute? 


Write  answers  on  folded  paper. 


a 

b 

C 

d 

e 

90 

8 

81 

50 

47 

-70 

+  70 

-37 

-5 

+49 

- 2TT 

- 7F 

— w 

96 

9 

79 

47 

30 

28 

+69 

-8 

-29 

+49 

+69 

- 7T 

7T 

nr 

- 79 

97 

62 

36 

27 

53 

89 

-8 

+44 

+  60 

-48 

-9 

“31 

80 

87 

5 

80 

11 

2 

30 

8 

7 

8 

8 

5 

3 

2 

6 

7 

8 

7 

8 

0 

6 

2 

8 

4 

25 

23 

45 

26 

21 

CompvfatkM  Tmtf  3 


f 

g 

h 

65 

94* 

$0.52 

-25 

-85* 

+  0.27 

- 40 

94 

$0.79 

53 

63* 

$0.55 

+  37 

-26* 

-0.38 

90 

374 

$0.17 

87 

53* 

$0.84 

-68 

+  29* 

-0.51 

19 

824 

$0.33 

42 

9* 

5t 

7 

7* 

7* 

3 

9* 

5 1 

3 

3 1 

7* 

55  2o<p  ^4$ 
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Discovering  Fraction  Numbers 

III  [O] 

2  3  4  1  1 

You  have  been  using  sets  of  counting  numbers  and 
whole  numbers.  There  are  sets  of  fraction  numbers,  too. 

1.  See  how  Joe  is  folding  his  paper  to  show  parts  of 
the  same  size.  How  many  parts  of  the  whole  are  there? 

When  there  are  2  parts  of  the  same  size,  for  each  part 
we  can  think  of  the  fraction  number,  one  half.  To  name 
this  fraction  number,  we  can  write  the  fraction  i. 

2.  May  will  fold  her  paper  along  the  lines  she  has3 
drawn.  How  many  parts  of  the  same  size  will  she  show? 

For  each  of  these  parts,  we  can  write  “4.”  Why? 

There  are  3  parts  of  the  same  size. 

3.  The  inside  of  this  rectangle  is  shown  in  _?f  parts 
- of  the  same  size. 

For  each  of  these  parts,  we  can  write  “4.”  Why? 

There  are  4  parts  of  the  same  size. 

Numerals  like  7,  3,  and  9  name  whole 
numbers.  Numerals  that  wo  call  fractions, 
like  and  name  fraction  numbers. 

140  (one  hundred  forty) 

*Help  children  to  realize  the  difference  between  the  terms  fraction  number  (the  number 
idea)  and  fraction  (the  numeral  which  names  the  number). 


Overview 

•  In  chapter  4,  you  will  sense  a  big  step  forward 
in  the  arithmetic  in  Grade  3 — beginning  work  in 
this  grade  with  the  set  of  fraction  numbers.  Pu¬ 
pils  will  discover  the  concepts  for  the  fraction 
numbers  one  half,  one  third,  and  so  on  through  one 
tenth  and  learn  to  write  the  fractions.  They  will 
experiment  with  relative  sizes  of  all  halves,  all 
thirds,  and  so  on. 

Since,  in  this  chapter,  the  pupil  is  thinking 
about  what  a  3-place  numeral  shows,  addition  and 
subtraction  are  both  extended  to  include  work  with 
3-place  numerals  to  the  extent  of  renaming  the 
jnes  when  the  sum  is  greater  than  9  and  renaming 
he  sum  when  the  ones  cannot  be  subtracted. 

Pupils  learn  in  this  chapter  how  to  round  num¬ 
bers  to  the  nearest  ten  in  order  to  estimate  answers 
or  addition  and  subtraction. 

i  Another  topic  new  to  this  grade  is  the  work  in 
his  chapter  providing  readiness  for  multiplication 
f  whole  numbers. 

•  Problem-Solving.  In  addition  to  increasingly 

Teaching  Pag 

upil’s  Objectives 

(a)  To  review  and  extend  knowledge  of  unit  frac- 
)n  numbers  (fraction  numbers  with  numerators 
l  1)  as  applied  to  a  part  of  a  single  object;  and 
)  to  use  the  terms  fraction,  half  {halves),  third 
nirds) ,  and  fourth  ( fourths )  and  the  symbols  \, 


■  ickg  round 

Thus  far  in  Grade  3,  study  has  been  limited  to  the 
1  s  of  whole  numbers  and  counting  numbers.  Pages 
[t$  i  1-141  constitute  an  introduction  to  the  set  con¬ 
ning  the  positive  fraction  numbers  (the  positive 
:  ional  numbers)  and  zero.  The  positive  rational 
1  nbers  come  into  existence  as  a  result  of  forming  a 
si*e  i  io  of  a  whole  number  and  a  counting  number. 
l-|l'h  numbers  as  f,  and  \  all  express  ratios. 
-4  set  of  all  possible  such  ratios  make  up  the  set 
c  positive  rational  numbers. 

Research  studies  reveal  that  children  know  a 
3  it  deal  about  fraction  numbers  when  they  enter 
y  de  3.  They  are  very  familiar  with  the  idea  of 


Chapter  4 

difficult  work  with  ^-sentences,  using  data  from 
tables,  differentiating  between  the  need  for  addition 
or  for  subtraction,  oral  problem-solving,  deciding 
by  its  size  whether  an  answer  is  too  great  or  not 
great  enough,  the  work  in  problem-solving  now 
requires  estimating  answers  by  using  rounded  num¬ 
bers. 

•  Maintenance.  Several  of  the  topics  begun  in 
earlier  chapters  are  now  expanded.  Measurements 
are  extended  to  include  weight  and  dozens.  Logic 
in  the  if-then  sentences  and  inequalities  are  extended 
to  the  use  of  2-place  numerals.  Number  sentences 
containing  n  require  more  difficult  work — addition 
and  subtraction  which  require  renaming. 

•  Enrichment.  For  those  children  who  learn 
quickly  and  have  time  for  enrichment,  there  are 
several  exercises  to  excite  them  in  addition  to  the 
reservoir  of  suggestions  at  the  end  of  the  pupil’s  text. 

•  Testing.  The  usual  chapter  tests  and  the  mid¬ 
unit  test  {Many  Things)  appear  within  the  pages 
of  this  chapter. 

140  and  141 

halves  (though  they  may  refer  to  the  smaller  half  or 
the  larger  half),  somewhat  less  familiar  with  the  idea 
of  fourths,  and  still  less  familiar  with  the  idea  of 
thirds— all  applied,  as  in  this  lesson,  to  part  of  a 
single  object.  At  a  later  time,  fraction  numbers  as 
applied  to  part  of  a  group  of  objects  will  be  studied. 

The  following  ideas  should  be  stressed:  (a)  when 
an  object  is  separated  into  parts  of  the  same  size, 
we  can  think  of  a  certain  fraction  number;  (b)  nu¬ 
merals  (fractions)  to  show  fraction  numbers  are 
written  in  a  special  way;  (c)  the  part  of  the  numeral 
below  the  fraction  bar  helps  to  name  the  particular 
fraction  number  because  it  tells  into  how  many 
parts  of  the  same  size  an  object  has  been  separated. 

Some  very  important  distinctions  used  through¬ 
out  the  program  in  Mathematics  We  Need  should  be 
understood  by  the  teacher.  Use  of  the  term  fraction 
number  will  always  be  in  reference  to  the  abstract 
idea  of  number.  In  fact,  it  is  used  in  the  same  way 
that  number  is  used  as  differentiated  from  numeral. 
The  term  fraction  is  used  in  the  same  sense  as  the 
word  numeral.  It  is  considered  a  numeral. 
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Teacher’s  Preparation 

•  Locate  tagboard  or  heavy  paper  for  cutting 
out  shapes. 

•  Have  a  standard  measuring  cup  available. 
It  is  preferable  to  have  one  with  sides  perpendicular 
to  the  bottom  rather  than  one  with  sloping  sides. 

•  Collect  or  prepare  the  necessary  parts  of  pies 
or  discs  or  cut-outs  for  use  on  a  flannel  board.* 


•  Before  assigning  the  written  work,  discuss  th< 
various  shapes  pictured  on  page  141.  The  childrei 
will  probably  know  circle,  square,  and  triangle 
However,  rectangle  may  be  new  to  them.  In  passin 
identify  shape  D  as  an  ellipse,  but  do  not  expec 
mastery  of  this  term.  In  this  incidental  work  wit 
geometric  forms,  you  may  want  to  mention  agai 
that  the  shape  is  the  curve  only,  and  does  nc 
include  the  space  inside  it. 


Pre-Book  Lesson 

•  Have  pupils  tell  about  parts  of  a  whole  with 
which  they  are  familiar:  one  half  apple,  one  half 
cooky,  one  half  gallon  of  milk,  one  fourth  pound 
of  candy.  Through  guided  questioning,  lead  pupils 
to  mention  in  each  case  that  the  term  “one  half” 
names  one  of  two  parts  of  the  same  size.  Do  the 
same  for  other  fraction  names  that  may  be  men¬ 
tioned. 

•  On  the  flannel  board  show  different  items  that 
obviously  have  been  cut  into  two  parts  of  the  same 
size.  Show  others  that  have  been  cut  in  two  parts 
which  are  not  the  same  size.  Ask  pupils  to  identify 
those  parts  for  which  they  can  think,  “one  half” 
and  to  prove  that  the  parts  are  the  same  size  by 
laying  one  part  on  top  of  the  other  part.  Call 
attention  to  the  names  for  the  fraction  numbers 
“one  half”  and 

Be  sure  to  emphasize  what  the  digit  below  the 
fraction  bar  shows — the  number  of  parts  of  the 
same  size  into  which  the  whole  has  been  separated. 
Any  fraction  with  2  below  the  fraction  bar  names 
halves.  The  digit  above  the  bar  names  the  number 
of  parts  of  that  particular  size. 

•  Proceed  in  a  similar  manner  with  fourths  and 
with  thirds. 

•  Have  different  children  go  to  the  chalkboard 
and  write  the  fractions  f, 

Using  the  Text  Pages 

•  You  may  wish  to  have  pupils  produce  parts  of 
the  same  size,  as  the  children  in  the  pictures  are 
doing. 

•  See  list  of  items  on  page  xix. 


Individualizing  Instruction 

•  For  experimentation  by  all  pupils,  have  avai 
able  in  the  arithmetic  corner  some  whole  dis 
and  also  parts  of  the  same  size  (halves,  third 
fourths) . 

•  Allow  children  to  use  a  measuring  cup 
experimenting  and  discovery  in  connection  wi 
halves,  thirds,  and  fourths.  Let  them  pour  watt 
grains  of  rice,  or  sand. 

•  Slower  learners  may  need  further  help  with  t 
flannel  board  and  appropriate  parts  of  the  same  slr 
Be  certain  that  the  pupils  understand  that  a  p: 
takes  value  in  terms  of  a  particular  whole.  I 
a  whole  and  related  parts  so  the  children  can  see  tl 

4  fourths  are  the  same  quantity  as  1  whole. 

3  thirds  are  the  same  quantity  as  1  whole. 

2  halves  are  the  same  quantity  as  1  whole. 

1  fourth  of  a  whole  is  not  necessarily  the  sa 
size  as  1  fourth  of  another  whole. 

All  fourths  of  the  same  thing  are  the  same  size 

•  For  additional  oral  work,  have  all  pupils 
why  each  of  shapes  F  through  J  do  or  do  not  pict 
halves  or  thirds  or  fourths. 

•  All  pupils  may  identify  ^-inch  and  j-ii 
marks  on  a  ruler.  Elicit  that  each  of  those  mi 
may  indicate  an  end  point  of  a  certain  line 
ment.  The  length  of  the  line  segment  is  \  or 
the  length  of  a  1-inch  line  segment. 

•  More  capable  children  may  look  up  the  meai 
of  the  word  “fraction”  and  explain  it  to  the  o 
members  of  the  class.  They  may  find  that 
definition  disagrees  with  the  use  in  this  lesson  s 
many  dictionary  definitions  do  not  make  the  n 
ber-numeral  distinction. 
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A 


D 


E 


3 

4.  When  a  whole  is  in  thirds,  it  is  in  _?.  parts  of  the 
same  size.  For  each  part,  you  can  think  of  the  fraction 
number,  one  third. 

Change  Ex.  4  to  make  a  sentence 

When  a  whole  is  in  fourths,  it  is  in  4  parts  of  the  same  size. 

5.  about  fourths,  a  6.  about  halves.  v 

When  a  whole  is  in  halves,  it  is  in  2  parts  of  the  same  size. 

7.  Which  of  A-E  show  thirds  of  a  whole ?v Why?  v 

B  and  C  c  u  u  i_ 

Each  whole 

is  in  3  (Wj 

Write  the  letter  of  the  picture  F-J  that  shows  °s\^e 

F  l,J  G 

8.  halves.  9.  fourths.  10.  thirds. 


Show  three  circles  like  K.  Label  them  X ,  Y,  and  Z. 

11.  Circle  X.  Color  i  of  the  inside. 

12.  Circle  Y.  Color  i  of  the  inside. 

13.  Circle  Z.  Color  i  of  the  inside. 

14.  Draw  pictures  of  two  squares  like  L.  Show  the 
inside  of  each  square  in  thirds,  in  a  different  way  each  time. 

15.  Draw  pictures  of  three  more  squares.  Use  these 
to  show  fourths  of  a  whole  in  three  different  ways. 

16.  Draw  pictures  of  two  rectangles  like  M.  Show  the 
inside  of  one  rectangle  in  thirds.  Write  the  fraction  i  on 
each  part.  Show  the  inside  of  the  other  rectangle  in 
fourths.  Write  the  fraction  i  on  each  part. 


J 


More  Fraction  Numbers 


1.  The  inside  of  circle  A  is  shown  in  _?_  parts  of  the 

same  size.  For  each  part  you  can  write  “i.”  The  fraction 

number,  one  half,  means  1  of  the  _?_  parts. 

_ 

2.  The  inside  of  circle  B  is  shown  in  _?_  parts  of  the 

same  size.  For  each  part  you  can  write  The 

fraction  number,  one  fourth,  means  1  of  the  _?_  parts. 

3 

3.  The  inside  of  circle  C  is  shown  in  _?_  parts  of  the 

same  size.  For  each  part  you  can  write  3 

Here  are  some  other  fractions: 
i  (one  fifth)  v  (one  seventh)  i  (one  ninth) 

i  (one  sixth)  i  (one  eighth)  A  (one  tenth) 

4.  To  give  i  of  a  pie  to  each  boy,  you  must  cut  the 
pie  into  _?_  parts  of  the  same  size.  Explain. 


5.  Into  how  many  parts  of  the  same  size  would  a  pie 
be  cut  to  give  each  boy  7?7e?9  i ? s  -i1^ ?i oi ? 6 

6.  The  inside  of  circle  D  is  shown  in  eight  parts.  For 
each  part  can  you  write  “i”  ?  A°Explain.  ah  parts  are  not 

the  same  size. 

7.  The  inside  of  circle  E  is  shown  in  eight  parts.  Why 

can  you  write  “i”  for  each  part?  All  parts  are  the  same  size. 


8.  If  a  cake  is  cut  into  10  pieces  of  the  same  size,  will 
each  piece  be  one  tenth?  AWrite  the  fraction  on  the  board. 

9.  The  inside  of  each  square  is  shown  in  parts  of  the 
same  size.  Name  the  fraction  number  for  each  black  part. 


v 

i_ 

xo 
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Pupil’s  Objectives 

(a)  To  extend  understandings  about  fraction 
numbers;  and  (b)  to  learn  the  meaning  and  the 
numerals  for  the  fraction  numbers — one  fifth,  one 
sixth,  one  seventh,  one  eighth,  one  ninth,  and 
one  tenth. 

New  Words 

(page  142)  tenth 

(page  143)  bar ,  share 

Background 

The  purpose  of  these  pages  is  to  extend  the  expe¬ 
riences  and  understandings  developed  in  connection 
with  the  fraction  numbers  f ,  and  The 

activities  of  the  previous  pages  should  have  pre¬ 
pared  the  pupils  for  generalizing  about  all  fraction 
numbers  named  by  unit  fractions. 

It  is  difficult  for  children  to  cut  objects  accurately 
into  5,  6,  7,  8,  9,  or  10  parts  of  the  same  size;  so, 
instead  of  making  their  own  representations  for 
fraction  numbers,  children  should  use  pictured 
representations  like  those  in  the  pupil’s  book.  You 
may  wish  to  have  teacher-prepared  or  com¬ 
mercially-produced  materials  (pies,  discs,  and  so 
on)  that  are  cut  into  parts  of  the  same  size  to  be 
used  for  demonstrations. 

This  introduction  to  fraction  numbers  (positive 
rational  numbers)  is  to  acquaint  children  with  ways 
of  expressing  parts  of  a  whole  and  with  the  special 
way  of  writing  numerals  for  the  fraction  numbers 
being  shown.  In  the  third-grade  book  of  this  series 
there  will  be  no  operations  performed  on  fraction 
numbers  since  operations  should  be  preceded  by 
thorough  development  of  the  idea  of  fraction 
numbers. 

Teachers  frequently  refer  to  “the  top  number” 
of  the  fraction.  You  are  cautioned  against  this 
type  of  terminology.  A  fraction  has  three  parts — 
a  bar,  a  numeral  above  it,  and  another  numeral 
below  it.  These  numerals  are  symbols  for  the  num¬ 
bers  that  we  later  refer  to  as  the  numerator  and  the 
denominator. 

It  is  not  necessary  to  use  the  term  rational  numbers 
at  this  time.  If  you  wish,  you  may  use  the  terms 


denominator  and  numerator,  but  do  not  insist  upon 
mastery  of  these  words. 

Teacher’s  Preparation 

•  Have  available  parts  for  demonstrating  the 
fraction-number  ideas,  \  to  ^  (see  Teaching  Pages 
140  and  141).  Use  a  variety  of  shapes  and  mate¬ 
rials,  taking  care  that  the  parts  can  be  checked  for 
size.  Many  kindergartens  are  equipped  with  a  set 
of  blocks  of  many  different  shapes  which  are  excel¬ 
lent  for  showing  parts  of  the  same  size. 

Drawings  on  the  chalkboard  or  on  large  sheets 
of  paper  may  be  used  for  identification  and  refer¬ 
ence.  Smaller  items  may  be  duplicated  and  given 
to  the  pupils  to  manipulate. 

•  You  may  wish  to  duplicate  a  page  with  several 
number-line  pictures  on  it  to  use  for  the  number¬ 
line  activity  suggested  in  the  Individualizing 
Instruction  section. 

Pre-Book  Lesson 

•  Some  children  may  observe  and  then  partici¬ 
pate  in  the  folding  and  cutting  into  halves  and 
fourths  (as  review)  and  into  eighths  (as  extension  of 
learning)  strings,  ribbons,  and  circular  and  rec¬ 
tangular  shapes. 

•  Use  the  flannel-board  wholes  and  parts  or 
other  prepared  materials  to  demonstrate  the 
fraction-number  ideas  one  fifth,  one  sixth,  one 
seventh,  one  ninth,  and  one  tenth. 

•  Review  the  special  way  of  writing  fractions 
and  the  meanings  of  each  of  the  digits  in  the 
numeral.  Have  children  go  the  chalkboard  and 
write  fractions  as  you  direct.  Ask  pupils  to  tell 
what  the  numerals  express. 

Using  the  Text  Pages 

•  Use  your  supplementary  fraction  materials  to 
help  clarify  the  concept  of  the  fraction  numbers 
from  i  through  yq. 

•  The  more  capable  children  should  be  able  to 
proceed  with  the  written  work  independently.  You 
may  wish  to  go  through  the  exercises  orally  with 
the  remainder  of  the  class  before  assigning  the 
written  work.  Permit  pupils  to  use  concrete  mate- 
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rials  (if  they  need  them)  to  assist  them  with  the 
written  exercises. 

Individualizing  Instruction 

•  Slower  learners  may  profit  from  some  problems 
in  sharing  objects  equally.  Use  an  actual  object — 
paper,  candy  bar,  apple,  ribbon,  and  so  on — and 
have  a  given  number  of  children  share  it  equally. 
Be  sure  to  discuss  the  importance  of  sharing  equally. 
“How  many  parts  of  the  same  size  will  there  be  if 
5  children  share  equally?  What  part  of  the  apple 
will  each  child  get?” 

•  More  capable  children  may  extend  their  con¬ 
cepts  about  fraction  numbers  by  performing  the 
following  number-line  activity: 

a.  Use  a  page  with  several  number-line  pictures 
on  it. 


b.  In  each  of  three  of  them  carefully  identify 
two  points  that  are  two  inches  apart  (or  a  multiple 
of  two  inches,  as  four  inches,  six  inches,  or  eight 
inches).  Then  in  each  of  three  of  them  identify 
two  points  which  are  an  odd  number  of  inches 
apart  (as  three  inches  or  five  inches,  and  so  on). 

c.  Have  children  use  their  rulers  to  locate  the 
point  for  \  on  each  line  segment  shown.  Empha¬ 
size  that  two  line  segments  of  the  same  length  will 
be  shown  when  the  point  halfway  between  the  end 
points  is  identified. 

d.  Some  children  may  be  able  to  locate  points 
for  i>  "35  55  and  so  on,  but  this  is  more  difficult  to 
do.  If  the  distance  between  the  two  points  iden¬ 
tified  is  5  inches,  then  ask  the  children  to  identify 
the  points  for  fifths  of  the  line  segment.  See  if 
anyone  thinks  of  one  half  of  one  half  for  a  fourth. 


NOTES 
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Write  the  missing  numeral  for  each  of  Ex.  10-15. 

10.  Sam  broke  his  candy  bar  into  6  parts  of  the  same 
size.  He  gave  Sue  one  part,  or  _?i  of  the  candy  bar. 

11.  At  Cora’s  party,  each  girl  got  to  of  the  cake.  Cora 
had  cut  it  into  parts  of  the  same  size. 

12.  Mrs.  Ball  cut  a  ribbon  into  5  parts  of  the  same 
size.  Each  part  wasT  ?  _  of  the  whole  ribbon. 

13.  Mr.  Carr  cut  off  i  of  a  long  board.  He  could  get 
_?l  more  pieces  of  that  same  size  from  what  was  left  of 
the  board. 

14.  If  6  girls  share  equally  a  quart  of  ice  cream,  each 
girl’s  share  will  be  _?T  of  the  quart. 

15.  A  group  of  boys  shared  a  pie  equally.  Tom  got 
i  of  the  pie.  _?8  other  boys  in  the  group  got  pieces  of 
the  same  size. 

Write  in  words 

16.  i.  17.  i.  18.  i.  19.  i.  20.  i. 

one  fifth  one  eighth  one  fourth  one  ninth  one  third 

Write  with  digits 

21.  one  sixth.  £  22.  one  tenth.  To  23.  one  seventh,  t 

For  the  colored  part,  in  which  picture  below  can  you 
think  of 


24. 


i  ^ 
9TB 


25. 


i 

Ff  H 


26. 


i?  c 


27. 


TO 


?  E  28.  *?  G  29.  i? 


D 
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G 
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To  Keep  in  Practice 


A.mdS.  [w] 


Write  your  answers  on  folded  paper. 


a 

b 

C 

d 

e 

f 

g 

h 

• 

1 

1. 

78 

85 

80 

96 

18 

86 

94 

670 

560 

-9 

-47 

+  9 

-16 

+  49 

-7 

-59 

-200 

+  270 

69 

38 

89 

80 

67 

79 

35 

47* 

83* 

2. 

60 

45 

52 

57 

7 

94 

53 

430 

830 

+  8 

-9 

+  26 

-48 

+  82 

-77 

-24 

+  34* 

-280 

68 

36 

78 

9 

89 

17 

29 

77* 

55* 

56 

98 

84 

9 

25 

46 

87 

900 

840 

-8 

-80 

-68 

+  68 

-8 

+  8 

-39 

-400 

+  8* 

48 

18 

16 

77 

17 

54 

48 

50* 

92* 

4. 

64 

8 

92 

51 

27 

43 

71 

360 

820 

-56 

+  78 

-67 

-7 

+  55 

-37 

-48 

+  49* 

-560 

8 

86 

25 

44 

82 

6 

23 

85* 

26* 

If ,  Then  .  .  . 

Logic  [W] 

Work  each  of  Ex.  1-9  to  find  the  answer.  Write  only 
the  answers  on  your  paper. 


L.  If  n  =  49,  then 

a.  70  —  n  =  ?  21 

b.  99  —  n  =  ?  so 


2.  If  n  =  35,  then 

a.  n  +  16  =  ?  51 

b.  n  —  16  =  ?  19 


3.  If  n  =  54,  then 

a.  n  —  16  =  ?  38 

b.  n  —  40  =  ?  i4 


b  If  n  =  67,  then 

a.  14  +  n  =  ?  si 

b.  n  —  57  =  ?  10 

r.  If  n  =  60,  then 

a.  n  -  13  =  ?  47 

b.  n  —  55  =  ?  5 


5.  If  n  =  28,  then 

a.  n  +  n  =  ?  56 

b.  n  —  n  =  ?  o 

8.  If  n  =  72,  then 

a.  h  +  19  =  ?  91 

b.  n  —  47  =  ?  25 


6.  If  w  =  76,  then 

a.  w  —  39  =  ?  37 

b.  18  +  n  =  ?  94 

9.  If  n  =  43,  then 

a.  n  —  27  =  ?  i6 

b.  38  +  n  =  ?  si 
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Pupil’s  Objectives 

(a)  To  check  the  ability  to  find  answers  to 
higher-decade  A.  and  S.  examples  and  to  examples 
in  A.  and  S.  with  2-place  numerals;  and  (b)  to  use 
A.  and  S.  with  2-place  numerals  in  a  setting  of 
logic. 

Background 

The  practice  section  at  the  top  of  page  144  in¬ 
cludes  mixed  presentation  of  the  following  skills  and 
may  well  serve  as  a  progress  test: 

a.  higher-decade  addition  with  and  without  re¬ 
naming  and  carrying 

b.  addition  with  2-place  numerals  with  and  with¬ 
out  renaming  and  carrying 

c.  higher-decade  subtraction  with  and  without 
renaming  the  sum 

d.  subtraction  with  2-place  numerals  with  and 
without  renaming  the  sum 

Developing  precision  in  mathematical  reasoning 
through  logic  has  been  developed  rather  extensively 
so  far  (see  Teaching  Pages  74,  98,  107,  129).  The 
if-then  exercises  at  the  bottom  of  page  144  afford 
the  opportunity  to  develop  precision  in  thinking 
as  well  as  to  practice  using  the  addition  and  sub¬ 
traction  skills  reviewed  in  the  material  at  the  top 
of  the  page. 

Pre-Book  Lesson 

•  Have  selected  children  go  to  the  chalkboard 
and  write  an  example  of  a  type  which  will  be  en¬ 
countered  at  the  top  of  page  144.  After  the  child 
has  written  the  example  have  him  tell  why  it  is 
the  particular  type  he  was  requested  to  write. 

•  Have  each  of  the  addition  and  subtraction 
types  written  on  the  chalkboard  and  discussed.  If 


necessary,  use  materials  or  draw  pictures  to  help 
pupils  with  any  example  where  confusion  is 
apparent. 

Using  the  Text  Page 

•  Children  should  be  able  to  proceed  independ¬ 
ently  with  the  examples  at  the  top  of  the  page  after 
the  preliminary  explanations.  As  each  child  fin¬ 
ishes  this  portion  of  the  page,  have  him  go  on  to 
the  written  work  at  the  bottom  of  the  page. 

•  Some  children  may  need  to  write  the  examples 
at  the  bottom  of  the  page  vertically  in  order  to 
find  the  answers.  Where  possible,  encourage 
pupils  to  write  them  in  horizontal  form  and  solve 
them  mentally. 


Individualizing  Instruction 

•  Select  for  all  pupils  appropriate  activities  and 
experiences  from  among  the  familiar  suggestions 
given  earlier  in  suggestions  on  numerous  teaching 
pages  for  individualizing  instruction.  Any  of  the 
following  activities  should  be  appropriate: 

a.  Timed  tests  for  rows  of  A.  and  S.  facts 
(answers  written  on  folded  paper). 

b.  Diagrams  filled  in  so  that 
the  sums  of  all  numbers  shown 
in  rows  or  columns  will  be  the 


same. 

c.  Number  lines  used  to  show 
adding  or  subtracting  for  num¬ 
ber  sentences. 

d.  Use  of  any  of  the  materials 
available  in  the  arithmetic  corner. 

•  More  capable  children  may  use  rulers  or  other  ma¬ 
terials  to  explore  fraction  numbers  independently 
while  you  work  with  others. 
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Pupil’s  Objective 

To  review  and  extend  the  concept  dozen. 

New  Word 

^  peaches 

Background 

This  material  on  dozen  will  probably  require  very 
little  developmental  teaching,  since  your  pupils  will 
undoubtedly  be  familiar  with  the  term  and  its 
meaning.  On  page  145  they  will  have  an  oppor- 
l  tunity  to  apply  their  knowledge  in  many  varied 
ways.  It  should  be  noted  that  in  using  the  expres¬ 
sion  “dozen,”  we  always  use  it  to  mean  a  dozen 
things. 

\ 

Pre-Book  Lesson 

•  Ask  different  children  to  explain  what  dozen 
means.  Bring  out  that  dozen  is  a  word  used  very 
frequently  and  is  always  associated  with  one  par¬ 
ticular  number.  Ask  pupils  to  give  examples  of 
ways  in  which  they  have  used  the  word  “dozen.” 

•  Ask  if  the  children  know  any  other  words  we 
use  to  identify  a  particular  number.  Third-grade 
children  should  be  familiar  with  terms  like  “pair,” 
“couple,”  “twins,”  “triplets,”  “quartet,”  and  so 
on. 

I 

Using  the  Text  Page 

Ex.  4,  5,  and  10  are  new  in  a  sense.  They  are 
not  unlike  previous  exercises  in  which  the  child 
determined  how  much  greater  than  or  less  than  one 
I  number  was  in  comparison  with  another. 

Individualizing  Instruction 

•  Ex.  4,  5,  and  10  may  be  changed  to  written 
work  in  which  the  child  is  to  describe  the  relation- 

r 

i 


ship  as  well  as  write  the  correct  answer.  Ex.  4a 
would  be  written: 

20  apples  are  8  more  than  1  dozen. 

•  All  pupils  may  study  advertisements  and  cata¬ 
logues,  listing  items  that  can  be  bought  by  the  dozen. 

•  Discuss  with  more  capable  children  the  term 
cheaper  by  the  dozen  as  an  introduction  to  certain 
advantages  in  quantity  buying.  Although  you  may 
need  to  tell  pupils  the  product  of  12  times  the  cost 
of  one  item,  the  children  should  be  able  to  find  the 
amount  saved  by  buying  by  the  dozen  rather  than 
individually.  If  the  total  cost  for  the  latter  is 
$0.99  or  less,  problems  of  the  following  type  may 
be  considered: 

If  you  buy  12  candy  bars  at  5ji  each,  the  total 
cost  is  60^.  A  box  holding  1  dozen  costs  50^.  How 
much  do  you  save  when  you  buy  by  the  dozen? 

•  Have  children  work  exercises  such  as  the  fol¬ 
lowing  in  relation  to  the  idea  of  the  dozen: 

17  books  is  1  dozen  and  _  ?  _  more 
21  children  is  1  dozen  and  _  ?  _  more 
1  dozen  and  7  more  =  _  ?  _  apples 
1  dozen  and  1 1  more  =  _  ?  _  houses 
1  dozen  is  _  ?  _  fewer  than  1 5  chairs 
1  dozen  is  .  ?  _  fewer  than  20  desks 

•  More  capable  children  may  do  Extra  Activities 
Set  93. 

Reminder 

Continue  to  maintain  the  following: 

a.  Ability  to  know  the  serial  order  of  numbers 
and  use  rote  and  rational  counting  by  l’s,  by  2’s, 
and  by  10’s  to  900 

b.  Ability  to  recognize  by  sight,  without  recourse 
to  counting,  standard-pattern  arrangements  for 
groups  as  large  as  10 

c.  Ability  to  understand  and  use  ordinals  as  far 
as  fiftieth 
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*This  is  a  good  time  to  bring  out  that  often  we  use  other  numbers  than  ten  as  a  basis 
for  grouping. 


*  Dozens  of  Things 

[Oj 

1.  If  you  buy  one  dozen  eggs,  how  many  eggs  would 
you  get?  Is  it  10?  18?  12?  12 

Y  es 

2.  Are  there  12  in  one  dozen  chairs?  Ain  one  dozen 
plates?  Am  one  dozen  oranges?  Yes 


12  things  =  1  dozen  (doz.)  1  doz.  =  12  things 


3.  Which  of  these  things  can  be  sold  by  the  dozen? 

cookies  V  oranges  V  ice  cream  pears  V 

cups  V  gasoline  flowers  V  paint 

flour  honey  milk  cupcakes  V 

4.  How  many  more  or  fewer  than  1  dozen  are 

a.  20  apples?  8  more  C»  8  peaches  ?  4  fewer  e.  17  stamps?  5  more 

b.  9  pencils?  3  fewer  d.  14  potatoes?  2  more  f.  10  rolls?  2  fewer 

5.  How  many  eggs  in  all  are  there  in 
a.  1  dozen  and  5  eggs?  17  b.  1  dozen  and  9  eggs?  21 

6.  How  many  eggs  are  in  each  of  the  boxes  at  the 
right ?*  in  the  two  boxes?  12 

7.  12;  6  and  6.  Is  the  number  for  each  of  these  two 
parts  of  a  set  of  12  the  same?  Yes 

8.  Then  are  there  6  things  in  4  dozen?  Yes 

9.  How  many  are  there  in  4  dozen  peaches?  6  in  4 
dozen  pencils? 6  in  4  dozen  baseballs? 6  in  4  dozen  roses?  6 

10.  How  many  more  or  fewer  than  4  dozen  are 
a.  8  apples  ?  2  more  b.  5  cookies?  1  fewer  C»  9  oranges  ?  3  more 

•Extra  Activity.  Work  Set  93. 
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Weighing  Things 

Mtaturemtnh:  pound  and  ouncn;  rnftrnncn  mnaturnt  [O] 

1.  Ann’s  mother  is  buying  5  pounds  of  apples  at  the 
store.  What  is  Ann  using  to  weigh  the  apples  ?  scale 

2.  Has  Ann  put  in  too  many  apples  or  too  few?  too  many 

3.  Find  a  book  that  weighs  about  1  pound.  Find  some 
other  things  in  the  room  that  weigh  about  1  pound. 

Answers  will  vary.  Meat,  butter,  potatoes,  coffee 

4.  Name  four  things  that  are  sold  by  the  pound. 

5.  How  many  pounds  do  you  weigh? 

6.  Guess  how  much  each  of  three  other  children  weigh. 
Then  ask  them,  to  see  if  you  have  made  good  guesses. 

Things  weighing  less  than  1  pound  are  weighed  in 
ounces.  Most  school  pencils  weigh  about  1  ounce. 

16  ounces  (oz.)  =  1  pound  (lb.)  1  lb.  =  16  oz. 

7.  Which  things  weigh  1  pound  or  more? 

a  dog  V  a  ruler  a  table  V  a  pencil  an  orange 

In  Ex.  8-12,  say  the  missing  word,  pounds  or  ounces. 

ounces 

8.  The  doll  weighs  25  _?_. 

ounces 

9.  The  morning  paper  weighs  5  _?_. 

146  (one  hundred  forty-six) 


More  reference  measurements— the  book  pound  and  the  pencil  ounce. 


Teaching  Pages  146  and  147 


Pupil’s  Objective 

To  learn  the  concepts  pound  and  ounce,  their 
abbreviations  lb.  and  oz-,  and  their  relationships. 

New  Words 

(page  146)  ounces 

(page  147)  gain,  weights 

Background 

These  pages  are  intended  to  give  meaning  to 
some  units  of  measurement  used  in  weighing. 
Pupils  have  heard  of  the  unit  pound  many  times  in 
connection  with  their  own  weight.  Greater  compre¬ 
hension  and  understanding  comes  from  associating 
the  correct  terms  with  common  objects — dogs, 
books,  chairs,  apples,  and  the  like.  The  table  of 
measures,  of  weight  in  the  middle  of  page  146  should 
be  learned,  but  it  is  even  more  important  that  your 
pupils  at  this  time  have  functional  concepts  for  the 
two  units,  pound  and  ounce.  These  concepts  are 
best  developed  from  direct  experiences  with  objects. 
Only  you,  the  teacher,  can  be  sure  that  this  phase  of 
instruction  receives  adequate  attention. 

Once  again  it  is  important  to  point  out  that 
measurements  are  always  approximations.  The 
smaller  the  unit  of  measurement  selected,  the  more 
accurate  the  approximation.  Be  sure  to  guide 
children  to  this  kind  of  understanding  as  these  two 
units  of  weight  are  used.  Refer  back  to  Teaching 
Pages  64  and  65  for  further  discussion  of  this  idea. 

Children  now  should  be  aware  that  the  measure 
of  a  thing  is  the  number  of  times  the  unit  is  applied 
to  the  particular  item  to  be  measured.  The  measure 
may  be  3  and  to  make  clear  the  unit  we  are  using, 
we  may  add  “in  pounds”  or  “in  ounces,”  and  so  on. 
In  everyday  life  however,  we  are  quite  likely  to 
indicate  the  measurement  by  saying  “3  pounds”  or 
“3  ounces.”  The  measure  and  the  unit  constitute 
the  measurement. 

A  reference  measure  for  weight  is  somewhat  more 
difficult  to  identify  and  to  use  than  is  a  reference 
measure  for  length.  However,  it  may  be  possible  to 
establish  a  book  pound  or  some  other  weight  reference 
for  use  in  the  classroom. 


Teacher’s  Preparation 

•  If  possible,  have  a  scale  available  for  weighing 
light  objects  (2  to  10  pounds)  as  well  as  objects  that 
weigh  from  1  ounce  to  1  pound.  If  a  scale  of  this 
type  is  not  available,  perhaps  you  can  proceed 
satisfactorily  with  a  scale  from  the  nurse’s  office  used 
for  weighing  children. 

•  You  may  wish  to  weigh  different  objects  in  the 
room  in  advance  of  the  lesson  to  find  some  things 
which  may  be  used  as  reference  measures  for  a 
pound  and  an  ounce. 

Pre-Book  Lesson 

•  Elicit  from  children  information  about  objects 
measured  in  pounds,  such  as  food  that  comes  in 
pound  containers  (butter,  coffee),  food  that  is 
weighed  at  the  store  (meat,  fruit),  feed  for  animals, 
building  materials  (nails),  and  weights  of  baby 
brothers  and  sisters.  Introduce  the  term  ounce  by 
discussing  how  light  objects  are  weighed.  Pieces 
of  mail  and  many  food  items  in  the  store  are 
measured  in  ounces. 

•  Weigh  several  objects  on  a  scale.  To  extend 
the  idea  of  measurements  as  approximations,  have 
children  express  weights  as  a  little  more  than  or  a 
little  less  than  in  terms  of  the  nearest  unit  of  measure¬ 
ment  being  used. 

•  Compare  weights  of  unknown  value  with  those 
of  known  values;  i.e.,  allow  pupils  to  make  judg¬ 
ments  based  on  the  weight  of  objects  chosen  as 
standard  weights.  Refer  to  the  book  pound  as  a  useful 
way  of  estimating  the  weight  of  another  object. 

Using  the  Text  Pages 

•  Where  possible,  use  materials  in  the  room  and 
a  scale  in  connection  with  the  oral  activities. 

•  Make  it  known  to  the  class  that  we  do  not  use 
plural  abbreviations  for  units,  since  we  don’t  think 
of  more  than  one  of  a  unit  but  rather  the  number  of 
times  (the  measure)  the  unit  is  applied  to  the  par¬ 
ticular  item  to  be  measured.  For  example,  six 
pounds  is  written  “6  lb.” 

•  Before  assigning  the  written  work,  have  pupils 
write  and  work  some  examples  on  the  chalkboard 
of  the  type  1  lb.  7  oz.  —  _  ?  _  oz.  and  some  of  the 
type  18  oz.  =  _  ?  _  lb.  _  ?  _  oz. 
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Individualizing  Instruction 

•  All  pupils  should  watch  for  occasions  when  they 
see  something  weighed  in  ounces.  They  may  keep 
a  list  of  objects  weighed  in  ounces.  Perhaps  a  child 
has  a  letter  scale  at  home  which  could  be  brought 
to  school. 

•  All  pupils  may  note  labels  on  packages  of  gro¬ 
ceries  at  home.  Lead  them  to  notice  the  differences 
between  net  weight  (contents  only)  and  gross 
weight  (contents  plus  packaging). 

•  More  capable  children  may  obtain  information 
at  the  post  office  about  the  weights  of  letters  and 
packages  and  postage  rates. 

•  Have  all  pupils  work  exercises  such  as  the  fol¬ 
lowing  in  relation  to  the  idea  of  pounds  and  ounces: 

19  oz.  is  the  same  as  1  pound  and  _  ?  .  ounces 
22  oz.  is  the  same  as  _  ?  _  pound  and  _  ?  _  ounces 
1  lb.  _  ?  _  oz.  is  the  same  as  27  oz. 

_  ?  _  lb.  7  oz.  is  the  same  as  23  oz. 

1  lb.  is  .  ?  _  oz.  lighter  than  26  oz. 

30  oz.  is  _  ?  _  oz.  heavier  than  1  lb. 

•  More  capable  children  should  be  able  to  work 


independently  on  the  following  mixed  practice  in¬ 
volving  several  different  measurements: 

18  eggs  is  _  ?  _  more  than  1  doz. 

1  lb.  _  ?  _  oz.  is  the  same  as  25  oz. 

21  in.  is  the  same  length  as  1  ft.  _  ?  _  in. 

25  oz.  is  _  ?  _  oz.  heavier  than  1  lb. 

_  ?  _  ft.  _  ?  _  in.  is  the  same  length  as  20  in. 

1  _?_  14  _  ?  _  is  the  same  weight  as  30  oz. 

1  hr.  _  ?  .  min.  is  the  same  as  83  min. 

97  min.  is  _  ?  _  min.  more  time  than  1  hr. 

•  More  capable  children  may  do  Extra  Activities 
Set  94. 

Looking  Ahead 

On  page  153  is  a  lesson  which  introduces  the  use 
of  a  table  as  a  means  of  comparing  information  for 
two  different  dates.  At  this  time  you  may  wish  to 
gather  information  which  may  be  used  in  connec¬ 
tion  with  the  Pre-Book  Lesson  for  Teaching  Page 
153.  Weights  of  children  a  year  ago  and  now  would 
be  very  useful  information  and  easy  to  use  in  table 
form  of  this  kind. 


NOTES 
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pounds 

10.  Mrs.  Bums  bought  8  _?_  of  potatoes. 

11.  Joe’s  bicycle  weighs  about  40P°?"d.s 

12.  It  would  take  many  apples  to  weigh  15P°? 


Write  answers  for  Ex.  13-22. 


[w] 


Scale  A  measures  weights  in  ounces. 

13.  How  many  ounces  does  the  box  weigh?  n  oz. 

14.  How  much  less  than  1  pound  (16  oz.)  does  it  weigh?  a 

Scale  B  measures  weights  up  to  300  pounds. 

15.  How  much  does  the  boy  in  the  picture  weigh?  63  ib. 

16.  To  weigh  71  pounds,  how  much  must  he  gain?  8  it. 

17.  1  lb.  =  16  oz.  How  many  ounces  in  all  are 

a.  1  lb.  4  oz.?  20  oz.  b.  1  lb.  15  oz.?  31  oz.  c.  1  lb.  9  oz.?  25 

18.  How  many  ounces  more  than  a  pound  are 

a.  17  oz.?  i  oz.  b.  23  oz.?  7  oz.  c.  19  oz.?  3  oz.  d.  30  oz.?  u 

19.  One  bag  of  flour  weighs  45  pounds.  Another 
weighs  50  pounds  or  how  many  pounds  more?  5  ib. 

20.  For  40tf  Sue  can  buy  12  ounces  of  one  kind  of  candy 
or  20  ounces  of  another  kind.  How  many  more  ounces 
can  she  buy  of  the  second  kind  than  of  the  first?  s  oz. 

21.  Last  year  Tom  weighed  57  pounds.  Now  he 
weighs  62  pounds.  How  many  pounds  did  he  gain?  5  ib. 

22.  Ned  weighs  60  pounds.  His  brother  Ken  weighs 
7  pounds  less.  How  many  pounds  does  Ken  weigh?  53  ib. 

•  Extra  Activity.  Work  Set  94. 
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Another  mid-chapter  review! 


*Many  Things 

Maintenance  [W] 

Make  up  these  addition  examples.  Then  work  them. 

1-4.  In  four  examples,  add  with  a  1 -place  numeral 
and  a  2-place  numeral,  having  two  with  renaming  and 
carrying  to  ten’s  place  and  two  with  no  renaming. 


Make  up  these  subtraction  examples.  Then  work  them. 

5-8.  In  four  examples,  subtract  with  two  2-place 
numerals,  having  two  where  you  must  rename  the  sum  to 
show  more  ones  and  two  where  you  do  not  need  to  rename. 

9.  Write  the  fraction  you  can  use  for  one  part  when 
a  ribbon  is  cut  into  9  parts  of  the  same  size,  j- 

10.  Draw  a  picture  of  a  line  segment  with  end  points 
A  and  B. 


11.  How  many  minutes  more  or  fewer  than  an  hour  are 


a.  38  minutes? 


b.12fJ  minutes? 


c.  90  minutes? 


12.  How  many  inches  more  or  fewer  than  a  foot  are 

.10  njore  _  _  5  more  2.  fewer 


a.  22  inches? 


b.  17  inches? 


c.  10  iricKes? 


Practice  in  Column  Addition 


IW] 

Copy  each  set  of  numerals  in  a  column,  and  add. 

_  _  _  _  „  25* 


1. 

40,  5,  7,  3  55 

5. 

3,  33,  7,  6  49 

9. 

It,  6 1,  4tf,  8 1 

2. 

5,  0,  9,  8  22 

6. 

22,  0,  8,  5  35 

10. 

15  4 

20,  0,  5 0,  80 

3. 

8,  70,  5,  6  89 

7. 

8,  0,  2,  3  13 

11. 

70* 

4<t,  500,  70,  90 

4. 

4,  2,  0,  6  12 

8. 

9,  5,  0,  9  23 

12. 

87  <f 

20,  70,  700,  80 
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Pupil’s  Objectives 

(a)  To  review  important  ideas  and  skills;  (b)  to 
have  practice  in  writing  examples  for  which  a 
description  is  given;  and  (c)  to  have  practice  in 
column  addition  with  four  addends. 

Background 

Practice  in  translation  is  an  essential  part  of  the 
building  power  in  problem-solving.  The  written 
exercises  in  the  upper  portion  of  page  148  form  a 
progress  test  of  the  extent  to  which  certain  under¬ 
standings  have  been  developed.  If  children  really 
understand  renaming  and  carrying  and  renaming  a 
sum  to  show  10  more  ones,  then  they  will  have  little 
difficulty  writing  examples  of  each  kind. 

Many  children  understand  arithmetical  concepts 
but,  because  of  a  reading  difficulty,  they  are  at  a 
disadvantage  in  this  type  of  exercise.  Adequate 
provision  must  be  made  for  these  youngsters  to  be 
successful  within  the  limits  of  their  abilities. 

Pre-Book  Lesson 

Discuss  each  of  the  following  addition  and  sub¬ 
traction  types  with  the  class.  If  there  is  any  ques¬ 
tion  or  confusion  about  a  given  type,  have  a  child 
write  an  illustrative  example  on  the  chalkboard : 

a.  adding  with  a  1 -place  numeral  and  a  2-place 
numeral  without  and  with  renaming  and  carrying  to 
ten’s  place 

b.  adding  with  two  2-place  numerals  without  and 
with  renaming  and  carrying  to  ten’s  place 

c.  subtracting  with  a  2-place  numeral  and  a 
1  -place  numeral  without  and  with  renaming  the  sum 


d.  subtracting  with  two  2-place  numerals  with¬ 
out  and  with  renaming  the  sum 

Using  the  Text  Page 

•  If  there  is  a  group  of  children  in  your  class 
who  will  have  difficulty  reading  Ex.  1-12  at  the 
top  of  the  page,  you  may  wish  to  read  the  directions 
with  them. 

•  As  pupils  finish  the  work  at  the  top  of  the  page, 
they  should  go  on  to  the  exercises  at  the  bottom  of 
the  page.  The  directions  say  to  copy  each  example 
into  column  form.  However,  you  may  wish  to 
permit  some  children  to  do  the  work  mentally  and 
write  answers  only. 

Individualizing  Instruction 

•  More  capable  children  may  exchange  papers  and 
check  as  the  top  portion  of  the  page  is  completed. 
Greater  emphasis  should  be  placed  upon  the  type 
of  examples  written  rather  than  the  answer  for  the 
example. 

•  All  pupils  who  made  mistakes  in  writing  the 
appropriate  types  of  examples  for  addition  and  sub¬ 
traction  may  profit  from  the  following  activity: 

a.  You  as  teacher  may  duplicate  or  write  on  the 
chalkboard  the  four  A.  and  S.  types  listed  in  the 
Pre-Book  Lesson  section. 

b.  Have  pupils  identify  the  type  of  each  example 
in  one  or  more  of  the  rows  at  the  top  of  page  144. 

•  If  you  have  not  already  done  so,  perhaps  for 
more  capable  children  you  will  want  to  use  the  fifth 
suggestion  in  Individualizing  Instruction  on  Teach¬ 
ing  Page  147. 
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Pupil’s  Objectives 

(a)  To  write  appropriate  questions  to  complete 
A.  and  S.  problems  and  then  to  work  the  problems; 
(b)  to  write  ^-examples  for  problems;  and  (c)  to 
find  numbers  for  three  parts  of  a  set. 

New  Word 

piano 

Background 

All  types  of  translation  are  involved  in  the  activ¬ 
ities  at  the  top  of  page  149.  First,  the  child  must 
write  either  an  addition  or  a  subtraction  problem 
using  information  which  is  given.  At  this  particular 
time  in  building  problem-solving  skills,  this  pro¬ 
gram  requires  the  child  to  solve  the  problem  at  a 
different  time  than  when  he  translates  the  problem 
information  into  a  number  sentence.  You  will 
notice  that,  at  this  grade  level,  it  is  not  the  intent 
of  the  authors  to  have  pupils  write  number  sen¬ 
tences  as  helpers  for  solving  the  problems  since  it  is 
crucial  that  pupils  thoroughly  understand  problem 
relationships  first.  In  a  later  grade,  of  course,  the 
pupils  will  be  directed  to  write  the  number  sentence 
and  then  use  it  as  a  means  of  helping  in  the  solution 
of  the  problem. 

Finding  parts  of  a  set  has  been  a  very  important 
phase  of  this  program.  So  far,  the  emphasis  has 
been  upon  naming  the  number  for  a  set  in  terms  of 
the  numbers  for  two  parts.  The  purpose  in  empha¬ 
sizing  only  two  parts  has  been  to  focus  as  completely 
as  possible  upon  the  mastery  of  the  addition  and 
subtraction  facts. 

Now,  children  need  to  begin  to  think  of  ways  of 
naming  the  number  for  a  set  in  terms  of  numbers 
for  more  than  two  parts.  Though  column  addition 
has  been  a  facet  of  the  program  for  some  time,  the 
emphasis  has  not  been  upon  the  use  of  three  or 
more  addends  as  a  means  of  naming  a  number. 
At  the  bottom  of  page  149  is  a  short  activity  which 
introduces  the  idea  of  naming  numbers  for  three 
parts  of  a  set. 


Using  the  Text  Page 

•  Be  sure  the  children  understand  the  three 
directions  for  the  work  at  the  top  of  the  page.  Have 
them  proceed  independently  with  this  assignment. 
Circulate  among  the  pupils  and  help  individuals 
who  are  having  difficulty. 

•  The  following  preliminary  preparation  is  rec¬ 
ommended  before  assigning  the  written  work  at  the 
bottom  of  the  page: 

a.  Discuss  with  the  class  the  way  in  which  parts 
of  a  set  have  been  shown  (two  parts).  Also,  discuss 
naming  a  number  in  different  ways  by  showing 
two  addends. 

b.  Explain  that  the  number  for  a  set  can  be 
named  by  showing  three  addends.  Have  different 
children  show  a  set  of  10  by  using  three  parts  and 
then  tell  the  number  for  the  set  and  the  numbers 
for  the  three  parts. 

•  Have  pupils  turn  to  the  text  page  and  con¬ 
tinue  the  lesson  as  it  is  developed  there.  Be  sure  to 
emphasize  that  there  are  different  ways  of  showing 
the  numbers  for  a  set  and  its  parts.  In  Ex.  2,  for 
example,  the  child  is  asked  to  show  the  numbers 
for  three  parts  of  a  set  of  14  in  four  different  ways. 

Individualizing  Instruction 

•  All  pupils  may  use  a  number-line  picture  to 
illustrate  each  of  the  four  ways  they  used  to  name 
numbers  for  three  parts  of  a  set  in  Ex.  2-7  at  the 
bottom  of  page  149. 

•  More  capable  children  may  write  number  sen¬ 
tences  using  various  ways  of  naming  the  numbers 
for  a  set  and  its  parts.  You  may  wish  to  extend 
the  writing  of  number  sentences  by  having  these 
children  use  (  )  in  the  sentences  they  write  to  indi¬ 
cate  which  two  addends  they  will  add  first  before 
adding  the  third  to  get  the  sum.  For  example, 
if  a  child  named  the  number  for  a  set  of  14  by 
showing  the  addends,  4  and  2  and  8,  he  would  then 
write  a  number  sentence.  The  Associative  Property 
would  permit  him  to  write  the  sentence  either  as 
(4  +  2)  +  8  =  14  or  as  4  +  (2  +  8)  =  14. 


Teacher’s  Page  149 


Writing  Questions  for  Problems 

A.  and  S.;  making  n-exampies  [W] 

Write  a  question  to  make  an  addition  problem  where 
you  see  A.  and  a  subtraction  problem  where  you  see  5. 

1.  Nan  cut  out  14  paper  dolls.  Jean  cut  out  18.  A. 

32  paper  dolls  14+  I8=n  ^ 

2.  One  size  of  oranges  costs  49 <£  a  dozen.  Another 

size  costs  59tf  a  dozen.  S.  104  594-494=04 

3.  Monday  Jane  played  the  piano  45  minutes.  Tuesday 
she  played  the  piano  38  minutes.  A.  83  minutes  45+33=0 

4.  In  a  third  grade  there  are  20  boys  and  14  girls.  S.v 

6  boys  20—  14  =  n 

5.  Joe  has  read  27  pages  in  his  book.  There  are  96 
pages  in  the  book.  S.  69  pages  95-27=0 

6.  Sam  has  29<£.  He  wants  to  buy  a  45tf  book.  S.y 

1 64  454—  294  =  n4 

Work  the  problems  on  your  paper. 

Write  an  ^-example  for  each  problem. 


Three  Parts  of  a  Set 

IW] 

1.  For  each  of  Ex.  a-d  at  the  right,  the 
number  for  the  set  is  12.  The  numbers  for  two 
of  the  three  parts  of  each  set  are  shown.  Copy 
and  finish  each  example  so  that  the  numbers  for 
the  three  parts  are  shown.  Each  time  use  digits 
from  the  set  1  through  9. 

For  each  of  Ex.  2-7,  the  number  for  a  set  is  shown. 

Show  numbers  for  three  parts  of  each  set  in  four  ways, 
as  in  the  box.  Use  digits  from  the  set  1  through  9.  v 

Answers  wi  II  vary. 

5.  18  6.  13  7.  17 

7,’  6;'  5  (one  hundred  forty-nine)  149 

6;  3;  9 

8;  S;  5  4;  7;  2  8;  4;  5 

5;  2;  6  7;  6;  4 

9;  1;  3  4;  5;  8 

7;  5;  1  3;  8;  6 


2.  14 

3;  2;  9 
4;  7;  3 
5;  2;  7 
6;  X;  7 


3.  11 

3;  2;  6 
4;  3;  4 
5;  3;  3 
6;  3;  2 


4.  15 

8;  4;  3 
7;  5;  3 
3;  5;  7 
6;  6;  3 


a.  3  and  5  and  _?_ 

b.  !?_  and  9  and  2 

c.  2  and  _?_  and  3 

6 

d.  4  and  2  and  _?_ 

I 


RUMMAGE 

SALE 


DOLLS' 

RESSES 


A 

32 

20 

16 

68 

B 

i 

31 

18 

22 

26 

y7 

Adding  with  3  or  4  Two-Place  Numerals 

[O] 

1.  At  the  Old  Clothes  Sale  there  were  32  pairs  of  men’s 
shoes,  20  pairs  of  women’s  shoes,  and  16  pairs  of 
children’s  shoes.  How  many  pairs  of  shoes  were  on  sale? 

32  +  20  -f-  16  =  ti 

a.  What  is  new  in  Ex.  A?Add'"g  with  three  2-place  numerals. 

2  +  0  =  2  +  6  =  8.  Write  8  in  one's  place  3  +  2  =  5,  5+1  =  6  Write  6  in  ten's 

b.  Explain  the  work,  a  Check  the  sum.  place- 

2.  On  sale,  too,  were  31  dolls’  dresses,  18  babies’ 
dresses,  22  girls’  dresses,  and  26  women’s  dresses.  How 
many  dresses  of  all  kinds  were  on  sale? 

31  +  18  +  22  +  26  =  n 

There  are  more  than  9  ones. 

a.  In  Ex.  B  why  must  you  carry  1  to  ten’s  column?  a 

b.  Explain  the  addition  for  this  example. 

1  +  8  =  9  9  +  2  =  11,  11  +  6=17,  17=1  ten  and  7  ones.  Write  7  in  one's  place .  Carry  1  to 

ten’s  column.  1  +  3  =  4,  4+1=5,  5+2  =  7,  7+2=9  Write  9  in  ten's  place. 

Explain  the  additions  for  Ex.  3-5. 


42 

4.  8* 

5.  40 

6.  30 

7.  14 

8.  $0.22 

10 

43^ 

6 

14 

28 

0.16 

22 

260 

19 

3 

50 

0.29 

74 

770 

65 

12 

2 

0.32 

59 

94 

$0.99 

Tell  how  to  find  the  sums  for  Ex.  6-8. 

150  (one  hundred  fifty) 
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>upil’s  Objective 

To  learn  to  work  column  addition  with  three  and 
3ur  2-place  numerals  when  renaming  and  carrying 
f  1  to  ten’s  place  is  required. 

^ew  Word 

(page  150)  sale 

background 

Your  pupils  have  added  with  three  and  four 
igits;  they  have  bridged  the  20-decade  in  some  of 
hese  additions;  they  have  added  with  two  2-place 
umerals;  and  they  have  carried  1  to  ten’s  place  in 
ddition.  This  lesson,  therefore,  is  a  combination 
nd  extension  of  previous  learnings. 

For  purposes  of  consistency  in  developing  a 
lethod  of  attack  in  working  column-addition 
xamples,  this  program  has  pupils  start  at  the  top 
f  the  column  and  add  each  succeeding  number 
hown  as  he  moves  down  the  column.  Then,  to 
void  the  possibility  of  repeating  mistakes,  it  is  sug- 
ested  that  the  result  be  checked  by  adding  upward, 
nsofar  as  accuracy,  speed,  or  anything  else  is 
oncerned,  the  direction  in  which  a  pupil  adds  in 
olumn  addition  doesn’t  make  any  difference.  In 
act,  the  Associative  Property  of  Addition  tells  us 
hat  it  doesn’t  matter  whether  the  first  and  second 
f  three  numbers  or  the  second  and  third  of  those 
lumbers  are  grouped  together  first.  Con- 
ider  the  example  at  the  right.  For  most  g 
hildren,  2  +  2  is  readily  recognized  as  4.  ^ 

"he  Commutative  Property  of  Addition  tells  2 
is  we  may  commute  2  +  6  and  commute  9  +  L_ 

to  make  it  possible  to  associate  2  +  2.  (2  + 

=  6+2,  9  +  2  =  2  +  9).  Now  the  ex- 
mple  is6  +  2  +  2  +  9.  Then,  6  +  4  is  quickly 
hought  of  as  “10.”  Finally,  10  +  9  becomes  19, 
he  sum. 

In  this  instance  we  did  not  begin  either  at  the  top 
r  the  bottom  of  the  column,  but  selected  two 
umbers  shown  elsewhere  in  the  column,  because 
f  the  ease  with  which  they  could  be  renamed.  The 
ext  numbers  selected  for  grouping  made  a  10. 
tudies  have  shown  that  children  identify  combina- 
10ns  with  the  sum  10  more  readily  than  other 


combinations.  They  also  find  it  easier  to  add  to  a 
10  than  to  most  other  numbers.  The  steps  in 
thinking  the  answer  this  way  then  are: 

1.  Commute  2  +  6  and  9  +  2. 

2.  6  +  (2  +  2)  +  9 

3.  (6  +  4)  +  9 

4.  10  +  9 

5.  19 

If  you  have  children  who  are  inclined  to  seek 
combinations  in  column  addition  which  are  in¬ 
stantly  recognized,  they  should  not  be  discouraged 
unless  it  is  interfering  in  some  way  with  the  results 
they  get.  Children  who  look  to  make  1 0’s  in  column 
addition  are  applying  the  Commutative  and  the 
Associative  Properties  at  an  advanced  level. 

Teacher’s  Preparation 

Have  a  place-value  teaching  aid  (Arithme- 
Sticks,  place-value  chart,  or  abacus  picture)  avail¬ 
able  for  demonstrating  the  carrying  of  1  to  ten’s 
place  in  column  addition. 


Pre-Book  Lesson 

Write  on  the  chalkboard  examples  like  the  fol¬ 
lowing  to  review  and  extend  previous  learnings: 


$0.25 

40 

40 

12 

0.30 

6 

12 

41 

0.14 

19 

34 

23 

11 

8 

a.  First  consider  an  example  with  no  carrying. 
Using  the  skills  which  have  already  been  developed, 
have  the  pupils  add  the  numbers  of  ones,  then  add 
the  numbers  of  tens. 

b.  Now,  consider  an  example  which  will  involve 
carrying  1  to  the  ten’s  place.  Add  the  numbers  of 
ones.  Discuss  the  similarity  between  renaming 
the  sum  of  the  ones  and  the  resulting  carrying  of 
1  to  the  ten’s  column  in  column  addition  and  in 
adding  with  two  2-place  numerals. 

c.  Use  your  place-value  teaching  aid,  and,  at 
the  chalkboard,  0 ’s  and  / ’s,  and  column  headings 
Tens  and  Ones  to  help  illustrate  carrying  1  to 
ten’s  place. 
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Using  the  Text  Pages 

•  Use  your  place-value  teaching  aid  during  oral 
discussion  of  Ex.  1-8. 

•  Most  children  should  be  able  to  proceed 
independently  with  the  written  work  on  page  151. 
You  may  wish  to  give  slower  learners  additional  help 
with  teaching  aids  and  then  ask  them  to  write  their 
work  as  suggested  in  item  la  under  Individualizing 
Instruction. 

Individualizing  Instruction 

•  Slower  learners  may  do  examples  with  labels 
Tens  and  Ones  and  then  compare  their  answers  with 
those  for  the  abstract  work: 


a.  3  tens  and 

6  ones 

b.  36 

5  ones 

5 

4  tens  and 

2  ones 

42 

7  tens  and  13  ones, 

83 

or  8  tens  and  3  ones,  or  83 

•  All  pupils  may  profit  from  renaming  practice 
of  the  following  type: 

74  =  _  ?  _  tens  and  14  ones 
_  ?  _  =  5  tens  and  17  ones 
68  =  5  tens  and  .  ?  _  ones 

•  Have  slower  learners  complete  examples  like 
those  below.  They  may  work  in  small  groups,  some 
writing  on  the  chalkboard  and  some  on  paper. 
Perhaps  you  will  want  to  have  some  of  the  more 
capable  children  help  when  needed. 

Write  the  missing  digits. 


25 

b.  19 

c.  7 

13 

6 

26 

+  6 

+42 

+  14 

?4 

?7 

?7 

30 

e.  28 

f.  $0.47 

41 

1 

0.28 

+  9 

+53 

+  0.13 

?? 

?? 

$?.?? 

•  Ask  children  to  bring  sales  tapes  from  home. 
Select  appropriate  sales  tapes  for  the  following 


activity  (in  general,  the  column  should  not  be  too 
long,  should  not  involve  carrying  more  than  1  to 
ten’s  column,  and  should  not  have  more  than  2- 
place  numerals): 

a.  Each  sales  tape  should  be  fastened  to  a  heavy 
cardboard  or  tagboard  with  the  “total”  cut  off. 

b.  Each  board  should  then  be  numbered  in  the 
upper  left  corner. 

c.  Indicate  on  the  chalkboard  the  amount  of 
money  given  the  clerk. 

d.  Write  “Cost”  and  “Change”  below  the  sales- 
tape  items. 


00.15 

00.20 

00.10 

00.25 

Cost  __a__ 
Change  ____ 


e.  Prepare  an  Answer  Card  on  which  you  write 
the  answers  for  all  sales-tape  cards  by  numbers. 

f.  Place  the  sales-tape  cards  in  a  location  avail¬ 
able  to  all  children.  In  using  the  set  of  cards  there 
are  two  kinds  of  practice:  (1)  finding  the  sum,  and 
(2)  finding  the  change.  (When  you  first  make  the 
cards  you  may  want  to  write  only  “Cost”  on  the 
card.  Then,  some  time  later  write  “Change.”) 

g.  Since  each  card  is  numbered,  the  child  can 
record  his  answers  by  number.  After  he  has  com¬ 
pleted  the  work  for  any  one  or  any  set  of  cards,  the 
child  may  then  check  his  work  by  referring  to  the 
answer  card. 

•  More  capable  children  should  enjoy  the  enrich¬ 
ment  activity  at  the  bottom  of  page  151.  It  is 
not  just  an  activity  in  renaming  numbers.  First, 
the  child  must  determine  what  number  has  been 
named.  Then,  he  must  write  two  other  names  for 
the  same  number,  one  using  A.  and  the  other 
using  S.  After  pupils  have  completed  the  work, 
you  may  have  them  check  each  other’s  work. 

•  Assign  Extra  Examples  Set  52  as  needed. 


1. 


Amount 

Given 

Ibf 
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[WJ 

Copy  each  set  of  numerals  in  a  column.  Add.  Check 
your  answer. 


a 

b 

C 

9. 

2,  35,  33  70 

24,  13,  25,  36  98 

320,  190,  26#  77* 

10. 

39,  24,  30  93 

11,9,  6,15  41 

40,  360,  400  so* 

11. 

40,  12,  34,  II97 

31,  28,  16,  3  78 

300,  80,  90,  20  49* 

12. 

3,  51,  12,  22  88 

12,  8,  40,  17  77 

$0.17,  $0.46,  $0.04 

13. 

15,  30,  6,  13  64 

$0.49 

55,  21,  8,  5  89 

$0.08,  $0.18,  $0.23 

14. 

20,  18,  1,  23  62 

7,  8,  4,  60  79 

$0.96 

$0.30,  $0.49,  $0.17 

♦  Extra  Examples.  Work  Set  52. 


Do  You  Like  to  Try  New  Things? 

Enrichment  [W] 

For  each  of  Ex.  1-12,  write,  as  shown  for  Ex.  1,  two 
other  examples  with  the  same  answer.  Let  one  example 
be  A.  and  the  other  S.  Use  2-place  numerals.  Answers  will  vary. 

In  Ex.  1,  48  -  19  =  29.  Your  A.  example  might  be 
19  +  10  or  12  +  17  or  something  else.  Your  S.  example 
might  be  72  -  43  or  64  -  35  or  something  else. 

If,  for  Ex.  1,  you  used  19+10  and  72  -  43,  you 
would  write 

(48  -  19)  =  (19  +  10)  and  (48  -  19)  =  (72  -  43). 

1.  (48  -  19)  4.  (14  +  59)  7.  (60  -  40)  10.  (31  +  19) 

2.  (33  +  27)  5.  (82  -  28)  8.  (27  +  28)  11.  (80  -  26) 

3.  (52  -  17)  6.  (29  +  23)  9.  (63  -  17)  12.  (18  +  38) 

(one  hundred  fifty-one)  151 


2 

38 

16 

4 

_7 

65 


More  about  Carrying 

Corrymg  a  etgrf  lAowinfl  morw  th om  1  Ha  [O] 

1.  Miss  Brown’s  class  is  collecting  old 
magazines  for  people  in  other  lands.  At 
four  houses  they  collected  38,  16,  4,  and  7 
magazines.  How  many  magazines  did  the 
class  collect  there?  38+16  +  4+  7  =  71 

Study  the  work  in  the  box.  Add  downward. 
Ones:  Think ,  “14,  18,  25.”  25  can  be 
renamed  2  tens  and  5  ones,  so  write  “5”  and 
carry  2.  Sometimes  you  carry  a  digit  showing 
more  than  1  ten. 

Tens:  Think ,  “5,  6.”  Write  “6.” 

To  check  the  sum  65,  add  upward. 

Which  sums  for  Ex.  2-7  are  shown  wrong?  Why? 


2.  34 

3.  36 

4.  40 

5.  7* 

6.  $0.11 

7.  $0.18 

6 

20 

17 

280 

0.28 

0.07 

18 

9 

19 

60 

0.16 

0.07 

25 

27 

8 

250 

0.18 

0.08 

83 

92 

64 

660 

S0.63 

$0.20 

Answer 

for  Ex.  4 

is  84;  2  is  carried  to  ten’s 

column. 

Answer  for  Ex.  6  is  $0.73;  2  is  carried  to  ten’s  column. 
Answer  for  Ex.  7  is  $0.40;  3  is  carried  to  ten’s  column. 


[W] 


Copy  each  set  of  numerals  in  a  column.  Add  and  check. 


8. 

34, 

7,  16,  16  73 

12. 

14,  16,  13,  32  75 

16. 

70,  490,  60,  50  67 * 

$0.90 

9. 

16, 

17,  53,  9  95 

13. 

17,  8,  33,  8  66 

17. 

$0.27,  $0.25,  $0.38 

10. 

30, 

12,  47,  5  94 

14. 

12,  14,  5,  42  73 

18. 

90,  70,  380,  340  88* 

11. 

25, 

2,  40,  4  71 

15. 

5,  28,  16,  44  93 

19. 

50,  100,  220,  70  44* 

Extra  Examples.  Work  Set  53. 

152  (one  hundred  fifty-two) 

Children  sometimes  get  the  idea  that  1  is  always  the  digit  that  is  carried. 

Use  this  lesson  to  emphasize  that  the  carried  digit  may  be  a  numeral  other  than  1. 
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Pupil’s  Objective 

To  learn  how  to  carry  2  or  a  digit  for  a  greater 
number  to  ten’s  column  in  column  addition. 

New  Words 

class ,  magazines 

Background 

Up  to  this  point,  the  only  digit  that  has  been 
carried  is  1.  In  this  lesson,  children  should  be  led 
to  discover  for  themselves  the  generalization  that 
many  times  it  is  necessary  to  carry  2,  3,  4,  and  so  on 
to  the  ten’s  column. 

An  application  of  the  Associative  Property  of 
Addition  provides  a  means  of  fostering  greater 
understanding  of  column  addition  as  well  as  a  way 
of  checking  the  answer.  Consider  Ex.  A.  The 
number  of  ones  are 
sequentially  associ¬ 
ated  and  then  added. 

Their  sum  is  shown. 

Then,  the  numbers 
of  tens  are  associ¬ 
ated  and  added. 

Then  the  sum  of  the 
tens  is  shown  below 
the  sum  of  the  ones. 

The  5  tens  is  shown 
as  50.  Each  of  the  sums  (for  the  ones  and  for  the 
tens)  thus  recorded  is  an  addend  of  the  sum  for  the 
example.  The  two  addends  (partial  sums)  are  then 
added  to  find  the  final  sum. 

The  Associative  Property  of  Addition  also  per¬ 
mits  us  to  show  partial  sums  by  allowing  us  to  show 
the  sum  of  the  numbers  of  tens  first.  Consider  Ex.  B. 
In  this  example,  the 
numbers  of  tens  are 
associated  and  added 
first.  The  partial 
sum  is  shown.  Then, 
the  numbers  of  ones 
are  sequentially  as¬ 
sociated  and  then 
added.  The  partial 
sum  is  shown  below 


the  sum  of  the  tens.  The  two  partial  sums  are 
added  to  find  the  final  sum. 

Pre-Book  Lesson 

•  Have  pupils  use  a  pocket  chart  or  Arithme- 
Sticks  or  an  abacus  picture  to  find  the  answer  for  a 
problem  similar  to  the  following: 

If  15  girls,  12  boys,  9  mothers,  and  6  fathers  go  to 
the  puppet  show,  how  many  chairs  will  be  needed? 

Each  of  the  numbers  should  be  represented  on 
the  teaching  aid.  The  sum  for  the  one’s  column 
will  be  22. 

•  Write  the  column  headings  Tens  and  Ones  on 
the  chalkboard.  Write  an  example  like  the  one 

at  the  left.  Have  a  child 
add  the  numbers  shown  in  the 
one’s  column  and  write  the 
sum  as  a  number  of  ones  at 
the  bottom  of  the  column. 
Add  the  numbers  shown  in 
the  ten’s  column  and  write 
the  sum  as  a  number  of  tens. 
Then,  rename  the  number 
shown  so  that  ones  will  be  shown  by  a  single  digit. 

Using  the  Text  Page 

•  You  may  wish  to  have  pupils  work  Ex.  2-7  on 
the  chalkboard. 

•  Observe  the  children’s  work  as  they  do  Ex. 
8-19  to  be  sure  that  they  copy  the  examples  cor¬ 
rectly,  and  carry  to  ten’s  column. 

Individualizing  Instruction 

•  One  or  more  of  the  following  activities  may  be 
considered  for  the  slower  learners: 

a.  Review  higher-decade  examples  using  addi¬ 
tion  facts,  as  taught  on  pages  45-47,  104-105. 

b.  For  column  addition,  allow  temporary  use  of 
the  crutch  of  writing  the  digit  carried. 

c.  Provide  practice  in  renaming: 

4  tens  and  25  ones  =  _  ?  _ 

1  ten  and  31  ones  =  _  ?  _ 

•  More  capable  children  may  check  their  answers 
to  Ex.  8-11  by  showing  partial  sums. 
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49 

15 

7 

_8 

29  partial  sum  (ones) 
+  50  partial  sum  (tens) 
79  sum 


B 

8 

27 

5 

46 

60  (partial  sum,  tens) 
+26  (partial  sum,  ones) 

86  sum 


Tens 

Ones 

3 

8 

1 

6 

2 

2 

7 

6  tens 

23  ones 

or,  8  tens 

3  ones 
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Pupil’s  Objectives 

(a)  To  learn  to  read  and  interpret  information 
given  in  another  kind  of  table;  (b)  to  solve  problems 
based  on  information  given  in  a  table;  and  (c)  to 
become  familiar  with  different  ways  of  recording 
information. 

Background 

In  a  previous  lesson  (see  Teaching  Page  81),  the 
relation  concept  was  introduced  by  using  a  chart 
as  a  means  of  recording  and  reporting  paired  infor¬ 
mation.  In  this  lesson,  recorded  rainfall  is  paired 
with  location  (city).  The  same  information  could 
have  been  organized  in  graph  form.  At  this  point, 
however,  the  table  form  is  somewhat  easier  for  the 
child  to  read  and  interpret,  and  is  just  as  useful  for 
extending  the  relation  concept. 

Teacher’s  Preparation 

If,  as  was  suggested,  you  gathered  information 
about  weights  of  children  a  year  ago  and  now  at  the 
time  of  the  lesson  on  pounds  and  ounces  (see  Teach¬ 
ing  Pages  146-147),  it  may  well  be  organized  for 
use  in  this  lesson. 

Pre-Book  Lesson 

•  Write  on  the  chalkboard  in  table  form  the 
names  of  several  children  and  their  weights  a  year 
ago  and  now.  Use  this  information  as  the  basis  for 
questions  like  the  following: 

How  much  does  Fred  weigh  this  year? 

How  much  did  Fred  weigh  last  year? 

Which  person  weighs  63  pounds? 


Is  Jan’s  weight  this  year  greater  or  less  than  her 
weight  last  year? 

How  many  more  pounds  does  Tom  weigh  this  year 
than  last? 

•  Make  certain  that  all  children  know  how  to 
read  the  table.  Ask  questions  like: 

What  do  these  numerals  show? 

Why  do  we  have  the  names  of  children  written  on 
the  board? 

Using  the  Text  Page 

•  Call  the  pupils’  attention  to  the  table.  Ask 
questions  about  the  table  to  determine  their  under¬ 
standing  about  it  (i.e.,  “What  do  the  numbers 
shown  under  Last  Year  mean?”). 

•  You  may  wish  to  read  each  problem  aloud 
with  children  having  reading  difficulties  before 
asking  them  to  go  ahead  with  the  written  work.  All 
others  should  be  able  to  proceed  independently. 

Individualizing  Instruction 

•  As  a  part  of  the  health,  social-studies,  and 
science  programs,  have  pupils  observe  and  record 
paired  information  like  the  following: 

a.  Temperature  in  different  cities  throughout 
the  country  which  has  been  reported  on  television 
or  in  the  newspaper. 

b.  A  record  of  children’s  weights  and  heights  in 
the  fall  and  at  midyear. 

•  More  capable  children  may  look  in  encyclopedias 
for  information  related  to  the  social-studies  topic 
under  consideration  which  can  be  reported  in 
table  form. 
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*Help  pupils  in  interpreting  this  double  heading. 

Using  a  Table 


A.  and  5.  probltmt  (Oj 

Use  numbers  shown  in  the  table  to  answer  Ex.  1-12. 


1.  Name  the  city  that  had  39 
inches  of  rain  this  year.  Backside 

2.  Name  the  city  that  had  the 
least  rainfall  last  year.  Cactus  Point 

3.  Name  the  cities  in  order,  from 
that  with  the  most  rainfall  to  that 
with  the  least  rainfall  last  year.  Brookside, 

Fern  Valley,  Hillsdale,  Rock  Town,  Sunnyvale,  Ford  Creek, 
Cactus  Point.  . 

4.  Do  the  same  for  this  year. 

Fern  Valley,  Brookside,  Hillsdale,  Rock  Town,  Sunnyvale, 
Ford  Cjjeel^.  Cactus  Point.  t  .  . 

5.  Last  year  Hillsdale  had  just 
the  same  rainfall  as  what  two  other 

Cities  together?  Sunnyvale  and  Rock  Town. 


*  Inches  of 
Rainfall 


*Last 

year 

|  *This 

|  year 

Fern  Valley 

38 

45 

Sunnyvale 

12 

14 

Brookside 

40 

39 

Cactus  Point 

2 

!  4 

Hillsdale 

24 

28  j 

Rock  Town 

12 

15 

Ford  Creek 

7  j 

9 

[w] 

Write  your  work  for  Ex.  6-12. 

How  many  fewer  inches  of  rain  fell  last  year  than  this 

7  inches  4  inches  3  inches 

6.  in  Fern  Valley?  7.  in  Hillsdale?  8.  in  Rock  Town? 

9.  This  year  which  had  the  most  rainfall — Sunnyvale, 
Brookside,  Cactus  Point,  or  Hillsdale?  Brookside 

How  many  more  inches  of  rain  have  fallen  this  year 

10.  in  Fern  Valley  than  in  Ford  Creek?  36  inches 

11.  in  Brookside  than  in  Rock  Town?  24  inches 

12.  The  most  rain  ever  to  fall  in  one  year  in  Cactus 
Point  was  21  inches.  How  many  fewer  inches  fell  there 
all  of  last  year?  19  inches 
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Should  You  Use  A.  or  S.? 

Writing  n-nxompUt  [W] 

Write  the  numerals  1-8  on  your  paper. 
After  each,  write  “A.”  if  you  are  to  use 
addition  or  “S.”  if  you  are  to  use  subtraction. 
Do  not  solve  any  problems  now. 

1.  Joe  likes  to  count  birds.  On  different 
days  he  counted  12, 10, 14,  and  9  birds.  How 
many  birds  in  all  did  Joe  count?  a.  45  birds 

12+  10+  14+  9=  n 


2.  Joe’s  class  made  30  pictures  of  birds.  They  painted 
16  of  them.  They  colored  the  others  with  crayons.  How 
many  did  they  color  with  crayons?  s.  u  pictures 

30—  16=n 

3.  Sam  made  a  bird  feeder.  He  spent  48tf  for  wood, 
19tf  for  nails,  and  29tf  for  paint.  How  much  money  did 
he  spend  for  these  things?  a.  96 * 

48^+  194+29<f  — 

4.  It  took  Sam  48  minutes  to  paint  his  bird  feeder. 
How  many  minutes  less  than  an  hour  did  he  work?  s. 

12  minutes  60—48=  n 


5.  Sam  had  70<t.  He  spent  35 $  for  bird  seed.  How 
much  money  did  he  have  left?  s.  354 

704—  354  =  n4 

6.  Sue’s  father  bought  50  pansy  plants.  That  night 
he  put  28  of  them  in  the  garden.  How  many  pansy  plants 
does  he  still  have  to  put  in  the  garden?  s.  22  plants 

50—  28=  n 

7.  Sue  had  80 £.  She  spent  some  of  it  for  flower  seeds. 
She  had  4U  left.  How  much  did  the  seeds  cost?  s. 

394  8O4  — 4l4  =  n4 

8.  Jane  counted  14  red  flowers,  8  blue  flowers,  and 
23  white  flowers  in  her  garden.  How  many  flowers  did 

Jane  count?  A.  45  flowers  14+8+23=n 


*Now  solve  the  problems.  Then  write  each  ^-example. 
154  (one  hundred  fifty-four) 

*  Note  that  experience  with  three  important  problem-solving  skills  is  provided  on  this  page. 
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Pupil’s  Objectives 

(a)  To  have  practice  in  selecting  the  appropriate 
operation  (A.  or  S.)  to  use  for  solving  a  problem; 
(b)  to  have  practice  in  solving  A.  and  S.  problems; 
and  (c)  to  have  more  practice  in  writing  rc-examples 
for  problems. 

New  Words 

feeder ,  pansy,  solve 

Background 

The  emphasis  upon  translation  as  an  important 
phase  of  problem-solving  is  seen  again  in  this  lesson. 
First,  the  child  is  to  read  the  problem  and  then 
decide  what  operation  (A.  or  S.)  should  be  used. 
Next,  he  goes  through  the  problems  a  second  time 
and  writes  the  work  for  each  problem.  Finally, 
he  goes  through  the  problems  once  more  and 
writes  an  n-example  for  each  one. 

The  writing  of  an  n-example  for  a  problem  re¬ 
veals  the  extent  to  which  a  child  can  translate  the 
written  information  into  a  number  sentence.  It  is 
one  way  of  determining  a  child’s  understanding  of 
the  information  in  a  problem  and  how  it  is  related 
to  the  addition  and  subtraction  skills  he  has  been 
learning. 

Pre-Book  Lesson 

•  Review  the  addends-sum  relationship  in  terms 
of  addition  and  subtraction  sentences.  Write  each 
of  the  following  sentence  types  on  the  board  and 
have  selected  pupils  tell  whether  each  numeral  and 
n  in  the  sentence  stands  for  an  addend  or  a  sum 
and  why. 


42  -f-  17  =  n  68  —  25  =  n  74  —  n  =  42 

74  +  n  =  95  n  +  36  =  72  n  -  18  =  55 

•  Perhaps  you  will  want  to  have  children  state  a 
problem  for  each  sentence  above. 

Using  the  Text  Page 

•  Be  sure  to  emphasize  the  following  order  in 
completing  the  assignment: 

First.  Read  each  problem  and  write  on  paper 
“A.”  or  “S.”  for  the  operation  that  should  be  used. 

Second.  Read  each  problem  again  and  then  write 
the  solution  for  it. 

Third.  Read  the  problem  once  more  and  write  a 
number  sentence  with  n. 

•  Children  with  reading  difficulties  will  need 
individual  or  small-group  attention. 

Individualizing  Instruction 

•  After  the  written  assignment  has  been  com¬ 
pleted,  you  may  wish  to  have  an  oral  lesson  in 
which  children  tell  why  they  added  or  subtracted 
in  each  problem. 

•  In  a  follow-up  lesson,  children  may  write 
their  72-example  for  each  problem  on  the  chalk¬ 
board.  Have  all  the  different  72-examples  for  each 
problem  written  on  the  chalkboard  and  have  the 
children  tell  why  each  number  sentence  is  or  is  not 
correct  for  the  problem. 

•  All  pupils  may  use  a  number  line  to  show  the 
adding  or  subtracting  for  each  of  the  problems. 

•  More  capable  children  may  turn  to  the  table  on 
page  153  and  write  five  problems  about  the  infor¬ 
mation  in  the  table.  They  may  use  the  problems 
at  the  bottom  of  page  153  as  a  guide.  After  the 
problems  are  written  all  pupils  may  find  solutions. 
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Pupil’s  Objectives 

(a)  To  have  written  practice  on  all  the  addition 
and  subtraction  skills  which  have  been  learned;  and 
(b)  to  have  oral  practice  on  higher-decade  addition 
and  subtraction  examples. 

Using  the  Text  Page 

•  After  the  pupils  have  worked  Ex.  1-25  you 
may  ask  them  to  check  their  work  in  ways  they 
have  learned. 

•  The  suggestion  in  the  middle  of  the  page  for 
Ex.  1-12  may  be  used  as  an  optional  activity. 

•  The  oral  practice  may  be  used  in  several  dif¬ 
ferent  ways: 

a.  Pupils  may  work  in  pairs;  one  saying  the 
answers  to  the  examples  in  a  column  while  the 
other  pupil  checks. 

b.  Have  timed  races  between  teams.  Keep  a 
record  of  the  time  required  by  each  team  to  say 
the  answers  for  all  rows. 

c.  Folded-paper  written  timed  trials  may  be 
held  for  each  column.  Inform  children  of  their 


time  for  writing  answers  for  a  given  column  and 
encourage  them  to  improve  upon  it  while  working 
the  next  column.  (Caution:  Don’t  emphasize  speed 
at  the  expense  of  accuracy.) 

Individualizing  Instruction 

•  For  slower  learners ,  you  may  use  an  abbreviated 
assignment  of  the  written  work  at  the  top  of  page 
155.  Assign  the  following  examples  which  will 
indicate  understanding  of  operations  and  will 
reveal  any  need  for  help :  Ex.  1  -6,  1 1 , 1 6,  1 8,  and  20. 
This  plan  will  enable  you  to  correct  and  give  help 
after  each  assignment  as  well  as  locate  sources  of 
difficulty  and  need  for  increased  concentration. 

•  You  may  wish  to  use  more  capable  children  to 
assist  in  checking  all  written  work. 

•  More  capable  children  may  write  original  ex¬ 
amples  as  an  extension  of  turning  examples  around  as 
suggested  in  the  middle  of  the  page. 

•  You  may  wish  to  have  some  children  work  sets 
of  Extra  Examples  that  have  not  been  used 
previously. 


NOTES 
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To  Keep  in  Practice 


A.  and  5.  [W] 


Copy  each  of  Ex.  1-25  in  a  column  and  work. 

1.  55  +  2782  5.  90  -  7  83  9.  7  +  42  49 


85 

13.  46  +  39 


69 

2.  74  -  3737  6.  89  -  36  53  10.  97  -  29  68  14.  45  +  24 

3.  36  +  5389  7.  39  +  36  75  11.  98  -  78  20  15.  92  -  47 

4.  72  -  2547  8.  71  -  65  6  12.  53  +  37  90  16.  58  -  36 

17.  $0.76  -  $0.35 $0.41  20.  $0.81  -  $0.46$o.3s  23.  16+18  +  9  +'l8 

18.  $0.14  +  $0.48$o.62  21.  $0.28  +  $0.62$o.9o  24.  $0.78  +  $0.18  $0.96 

96 

19.  $0.44  -  $0.26$o.18  22.  $0.72  -  $0.29$o.43  25.  53  +  7  +  9  +  27 


Now  use  your  answers  for  Ex.  1-12  and  turn  the 
examples  around.  Write  your  work  like  this: 

Ex.  1.  Write,  “55  +  27  =  82,  so  82  =  55  +  27.” 
Ex.  2.  Write,  “74  -  37  =  37,  so  37  =  74  -  37.” 


Oral  Practice 


Say  the  answers  by  rows  and  by  columns. 


a 

b 

C 

d 

e 

f 

60 

64-4 

A  1 

1. 

62  -  9  53 

88  - 

-  7  81 

40  +  8  48 

51  +  7 

58 

79-5  74 

2. 

46  +  5  51 

32  +  6  38 

27  -  6  21 

37-8 

29 

84  +  5  89 

44-3 

30 

36-6 

79 

86-7 

75 

83-8 

55 

46+9 

35 

28  +  7 

155 

3. 

35  -  6  29 

68  - 

-  5  63 

72  +  5  77 

60-8 

52 

42  +  7  49 

4. 

63  +  8  71 

52  —  8  44 

63  +  9  72 

71-4 

67 

19+4  23 

5. 

49  +  7  56 

25  +  9  34 

35  -  9  26 

53-7 

46 

25  -  7  is 

6. 

33  —  5  28 

62  - 

-4  58 

36  +  7  43 

75-8 

67 

51  +  9  60 

7. 

29  +  5  34 

83  —  4  79 

87  +  6  93 

24  —  8  i6  36  —  9  27 
(one  hundred  fifty-five) 

*  More  practice  in  judging  whether  answers  to  A.  and  S.  examples  are  reasonable! 
Developing  this  ability  is  a  great  help  in  getting  accurate  answers. 


*  Which  Answer  Must  Be  Wrong? 

A.  and  S./  nsfimatin g  [O] 

When  addends  are  whole  numbers,  the  sum  is  never 
less  than  any  of  its  addends. 

When  you  subtract  from  a  whole-number  sum  and  the 
answer  is  a  whole  number,  it  is  never  greater  than  the  sum. 

Correct  answers  are  encircled. 


42  It  is  greater  tha..  .....  .  __ 

1.  37  -  18  20  19  42© 

32  It  is  less  than  the  addend  45. 

2.  19  +  45  32  57  64© 

19  It  is  less  than  both  addends  . 

3.  28  +  35  68  63  19© 

58  It  is  less  than  the  addend  63. 

4.  15  +  63  78  58  86© 

52  It  is  greater  than  the  sum  41. 

5.  41  -  23  15  52  18© 


Which  of  the  answers  must  be  wrong?  Tell  why. , 

n  the  sum  37.  98  It  is  greater  than  the  sum  61. 

6.  61  -  37  40  98 


18  It  is  less  than  both  addends. 

7.  29  +  19  50  48 

88  It  is  greater  than  the  sum  52. 

8.  52  -  36  88  16 

6  It  is  less  than  both  addends. 

9.  19  +  25  44  6 

89  It  is  greater  than  the  sum  50. 

10.  50  -  39  11  22 


24© 

18© 

34© 

70© 

89© 


[W] 

Copy  Ex.  1-10  and  find  the  correct  answers.  Check.  - 


Do  You  Like  to  Try  New  Things? 


[nrithmant  [W] 

Right  or  wrong?  Explain  why. 


1.  A  hen  weighs  5  pounds  standing  on  one  leg.  So, 
standing  on  both  legs,  she  weighs  10  pounds.  Wrong 

The  hen  still  weighs  5  pounds. 

2.  Jean  earned  55tf  and  spent  50tf  of  it  for  a  cake  for 

her  mother’s  birthday.  Right.  The  sum  is  not  less  than  the  addend. 

3.  Ida  weighs  60  pounds.  Her  brother  Jim  weighs 
15  pounds  more,  or  75  pounds.  Right.  60+15=75 

4.  Sue  bought  2  pounds  of  butter  and  12  ounces  of 
beans.  The  beans  weighed  more  than  the  butter,  wrong 

2  pounds  is  the  same  weight  as  32  ounces. 


5.  The  one  road  from  Big  Town  to  Little  Town  is 
12  miles  going  to  Little  Town  and  14  miles  coming  back. 

.  ,  ,  .  Wrong.  The  distance  would  be  the  same. 
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Pupil’s  Objective 

To  learn  to  judge  whether  an  answer  in  A.  or  S. 
is  greater  or  less  than  it  should  be. 

New  Word 

leg 

Background 

Note  the  two  generalizations  at  the  top  of  page 
156.  First,  a  word  about  the  emphasis  on  whole 
numbers  in  the  two  statements.  These  generaliza¬ 
tions  are  true  only  for  the  set  of  whole  numbers  and  the 
set  of  counting  numbers.  Children  will  eventually 
encounter  other  sets  of  numbers  for  which  these 
statements  would  not  always  be  true  (for  example 
the  integers  and  rational  numbers ) .  Consequently,  it  is 
necessary  to  include  the  qualifying  words,  whole 
numbers,  in  the  generalizations  at  this  time.  What¬ 
ever  children  learn  should  be  mathematically  accu¬ 
rate  and  not  have  to  be  unlearned  at  a  later  time. 

Perhaps  you  will  want  to  paraphrase  the  state¬ 
ments  in  order  to  help  children  understand  their 
full  meaning.  For  example: 

When  we  are  subtracting  whole  numbers,  the 
answer  will  never  be  greater  than  the  number 
subtracted  from. 

When  a  whole  number  is  added  to  a  whole  number, 
the  answer  will  always  be  as  great  as  or  greater  than 
the  greater  addend.  (When  0  is  added  to  a  whole 
number,  the  sum  is  equal  to  (as  great  as)  the  other 
addend.) 

On  an  earlier  page  (see  Teaching  Page  130), 
the  importance  of  having  a  basis  for  estimating  was 
discussed.  The  two  generalizations  at  the  top  of 
page  156  help  pupils  to  make  an  initial  judgment 
as  to  the  reasonableness  of  an  answer.  If  the  result 
of  an  addition  or  subtraction  operation  falls  within 
the  limits  of  these  two  generalizations,  then  the 
answer  makes  sense. 


Pre-Book  Lesson 

Discuss  the  addends-sum  relationship.  It  would 
be  a  good  idea  to  use  children  or  objects  in  the  room 
to  demonstrate. 

a.  Have  4  children  stand  in  one  place.  Have  5 
other  children  stand  in  another  location.  Ask  a 
question  that  would  involve  joining  the  two  sets 
of  children.  Then,  have  a  child  write  a  number 
sentence  on  the  chalkboard  for  the  problem  situa¬ 
tion,  using  the  numbers  involved. 

b.  Join  the  two  groups.  Ask  questions  about  the 
sum  of  the  two  addends  as  compared  to  each 
addend.  (You  may  want  to  demonstrate  the  type 
of  example  when  the  sum  is  equal  to  one  of  the 
addends.) 

c.  Use  the  same  approach  for  developing  the 
generalization  about  subtraction.  You  may  want 
to  demonstrate  the  subtraction  using  two  or  three 
of  the  subtraction  ideas  (take-away,  how-many- 
gone,  difference). 

Using  the  Text  Page 

•  During  the  oral  work  stress  the  use  of  the  two 
generalizations  as  the  basis  for  identifying  an  answer 
that  must  be  wrong.  Do  not  permit  children  to 
work  the  examples  mentally.  Ask  questions  such  as, 
“Which  answer  cannot  be  right?”  “Why  doesn’t 
that  answer  make  sense?” 

•  After  doing  the  written  work  have  children 
check  their  work  for  each  example  by  changing  the 
order  of  the  addends  (adding  upward). 

•  More  capable  children  should  enjoy  finding  the 
ridiculous  aspect  in  each  problem  in  the  Enrich¬ 
ment  section. 

Individualizing  Instruction 

All  pupils  may  write  examples  and  three  suggested 
answers,  one  of  which  cannot  be  right  because  of 
the  generalizations  developed  in  this  lesson. 
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Pupil’s  Objectives 

(a)  To  differentiate  between  the  need  for  addi¬ 
tion  and  the  need  for  subtraction  in  problems; 

(b)  to  solve  addition  and  subtraction  problems 
orally  without  the  use  of  pencil  and  paper;  and 

(c)  to  have  practice  in  working  addition  and  sub¬ 
traction  examples  with  2-place  numerals. 

New  Word 

sister 

Background 

Not  all  people  are  alike  in  their  ability  to  form 
mental  images.  All  too  often  teachers  say  “Think” 
or  “Think  hard”  and  pupils  frequently  respond 
with  some  physical  evidence  of  straining — the  frown 
or  wrinkled  brow.  In  this  lesson  children  are  to 
read  a  problem  and  then  think  a  solution  without 
the  use  of  pencil  or  paper.  Two  distinct  thought 
acts  are  involved.  First,  the  pupil  must  decide 
what  operation  is  necessary.  Then,  he  must  per¬ 
form  the  operation  and  arrive  at  a  reasonable 
answer.  Some  children  will  have  completed  both 
thoughts  before  others  have  completed  the  first  one. 
For  this  reason,  slower  thinkers  should  be  taught 
separately  in  this  lesson.  It  should  be  noted  that 
those  who  think  slowly  are  not  necessarily  poor 
students. 

Using  the  Text  Page 

•  First,  read  the  page  heading.  Point  out  that 
pupils  are  to  think  the  answers  without  using  pencil 
and  paper. 


•  Read  each  problem  and  ask  for  answers. 
Ask  if  other  children  agree  with  the  answer 
given.  Have  the  pupils  tell  why  they  added  or  sub¬ 
tracted. 

•  You  may  wish  to  assign  only  some  of  the  writ¬ 
ten  work  at  the  bottom  of  the  page  to  some  or  all 
of  the  children,  instead  of  assigning  the  whole  sec¬ 
tion.  However,  this  section  may  well  serve  as  a 
progress  test  at  this  time  if  you  wish  to  make  the 
entire  assignment. 

•  More  capable  children  may  not  need  to  copy  the 
numerals  for  doing  either  the  addition  or  the  sub¬ 
traction  examples. 

Individualizing  Instruction 

•  Slower  learners  may  begin  the  written  assign¬ 
ment  at  the  bottom  of  the  page,  while  you  develop 
the  oral  lesson  at  the  top  of  the  page  with  the  rest 
of  the  class.  Then,  go  through  the  oral  work 
separately  with  the  slower  learners. 

•  More  capable  children  may  write  w-examples  for 
the  problems  at  the  top  of  the  page. 

Reminder 

Continue  to  maintain  and  extend  the  following: 

a.  Ability  to  recognize  common  geometric  forms 
and  shapes 

b.  Ability  to  recognize  common  measuring  in¬ 
struments  and  occasions  for  their  use 

c.  Ability  to  recognize  commonly-used  coins  and 
understand  their  relative  values 

d.  Ability  to  tell  time  to  the  minute 
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No  Pencils,  Please! 

Oral  problam-tolvlng  [O] 

1.  Three  fish  Tom  caught  measured  9  inches,  12  inches, 

29 

and  8  inches.  Put  end  to  end,  they  measured  _?_  inches. 

Numbers  for  the  parts  are  given.  Add  to  find  the  number  for  the  total. 

2.  Jim  is  64  inches  tall.  His  sister  is  9  inches  shorter. 

How  tall  is  his  sister?  55  inches  Numbers  for  the  total  and  one  part 

are  given.  Subtract  to  find  the  number  for  the  other  part. 

3.  Tom  had  49tf.  He  paid  39tf  for  a  baseball.  How 

much  money  has  he  left?  io*  Numbers  for  the  total  and  one  part  are 

given.  Subtract  to  find  the  number  for  the  other  part. 

4.  A  9-ounce  rock  weighs  _?z  ounces  less  than  a  pound. 

Subtract  to  find  the  difference. 

5.  Tom  ate  all  but  6  of  the  48  peanuts  in  the  bag. 

How  many  peanuts  did  Tom  eat?  42.  Numbers  for  the  total 

and  one  part  are  given.  Subtract  to  find  the  number  for  the  other  part. 

6.  Nan  has  8  roses.  She  wants  to  have  18  roses  for 
her  mother.  How  many  more  roses  does  she  need?  io 

Numbers  for  the  total  and  one  part  are  given.  Subtract  to  find  the  number  for  the  other  part. 

7.  Tom  scored  20  points  on  a  test.  On  the  same  test 

29 

Bob  scored  9  points  more,  or  _?_  points.  Numbers  for  the  parts  are  given. 

to  find  the  number  for  the  total. 


Aid' 


Tell  why  you  added  or  subtracted  in  each  problem. 


To  Keep  in  Practice 

A.  and  5.  [W] 

Copy  each  set  of  numerals  in  a  column.  Add  and  check. 

1.  39,  35  74  5.  28,  26  54  9.  40,  7  47  13.  23?,  10*  334 

2.  33,  29  62  6.  43,  35  78  10.  54,  17  71  14.  55#,  20#  754 

3.  46,  19  65  7.  44,  36  so  11.  23,  17  40  15.  35#,  28#  63« 

4.  80,  9  so  8.  32,  18  so  12.  57,  28  ss  16.  69#,  19#  884 

17.  8,  7,  27,  9  51  18.  17,  29,  8,  39  93  19.  $0.39,  $0.28  $0.67 

Copy  each  set  of  numerals  in  Ex.  1-16  and  subtract. 
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1.  4  2.  4  3.  27  4.  71  5.  2 

6.  8  7.  8  8.  14  9.  33  10.  37 

11.  6  12.  29  13.  13#  14.  35*  15.  7# 


16.  50* 


Rounding  Numbers  to  Tens 

Discovering  mental  procedures  [O] 

There  were  19  boys  in  Joe’s  class,  but  he  told  his 
mother  that  there  were  about  20.  Joe  had  rounded  19  to 
the  nearest  ten. 


0 


1.  On  the  number-line  picture,  is  12  nearer  to  10  or 
to  20?ioThen  should  we  round  12  to  10  or  to  20?  io 


10  12  20  22  30  37  40 

It  is  nearer  20  than  30. 

2.  Should  we  round  22  to  20  or  to  30?2v0Why?A 

It  is  nearer  40  than  30. 

3.  Should  we  round  37  to  30  or  to  40?4v0Why?  a 


4.  How  should  we  round  18?2o33?3(27?3oExplain. 

18  is  nearer  20  than  10;  33  is  nearer  30  than  40;  27  is  nearer  30  than  20. 

Twenty-five  is  halfway  between  20  and  30.  Should  we 
round  25  to  20  or  to  30?  Study  the  number-line  picture. 


i _ i  i _ i _ i _ Y _ j _ i _ i _ 

m  •  •  •  ■  i—  !■!'■«  •  •  •  •  •  •  ••  •  •  memrmmmemm at  •  mem  •  •  •  •  weememem  •  •  •  •  •  ► 

0  5  10  15  20  25  30  35  40 


In  this  book  for  all  numbers  shown  by  2-place  numerals 
ending  in  5,  through  85,  we  shall  round  to  the  next  greater 
ten.  So,  we  round  25  to  30  and  not  to  20. 

5.  Round  each  of  these  numbers: 
a.  35  40  b.  65  70  c.  85  90  d.  55  60  e.  75  so 


[W] 


Show  the  rounded  number  for 


6. 

24. 20 

10. 

45.  so 

14. 

15.  20 

18. 

41. 

40 

22. 

64. 

60 

26. 

46. 

50 

7. 

79.80 

11. 

83.  so 

15. 

66.  70 

19. 

11. 

10 

23. 

72. 

70 

27. 

38. 

40 

8. 

51.50 

12. 

48.  so 

16. 

92.  90 

20. 

57. 

60 

24. 

26. 

30 

28. 

87. 

90 

9. 

43.40 

13. 

25.30 

17. 

33.  30 

21. 

18. 

20 

25. 

75. 

80 

29. 

14. 

10 
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Sometimes  an  estimated  answer  is  all  that  is  needed  for  arriving  at  a  number. wanted. 
Rounded  numbers  provide  a  basis  for  work  in  estimating. 
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Pupil’s  Objective 

To  learn  to  round  tens  and  ones  to  the  nearest 
number  of  tens. 

New  Word 

should. 

Background 

Skill  in  estimating  is  extended  in  the  next  three 
lessons.  Estimating  is  essential  for  determining  the 
reasonableness  of  an  answer. 

Have  you  observed  the  unhappy  behavior  of 
many  adults  when,  for  some  practical  reason,  they 
need  to  know  the  approximate  sum  of  two  numbers 
such  as  47  and  32?  Many  of  them  resort  to  the  use 
of  pencil  and  paper  or  they  guess  or  trust  to  luck  or 
undertake  some  painful  method  of  mental  computa¬ 
tion.  All  this  is  unnecessary,  for  there  are  simple 
and  efficient  ways  of  estimating.  The  estimated 
sum  or  difference  is  usually  not  exact  but,  for  many 
purposes,  it  is  good  enough. 

Up  to  this  point,  the  only  basis  the  child  has  for 
estimating  the  sum  of  47  and  32  is  that  the  result 
must  be  greater  than  47.  Rounding  numbers 
permits  greater  precision;  thus,  47  becomes  50  (or 
5  tens),  and  32  becomes  30  (or  3  tens),  and  the 
estimated  sum  is  80  (or  8  tens).  Now,  the  child 
knows  that  the  actual  answer  to  47  +  32  must  be 
near  80.  So,  if  the  actual  computation  shows  a  sum 
very  far  from  80  (10  or  more),  there  is  reason  to 
suspect  a  mistake. 

Teacher’s  Preparation 

You  will  need  a  number-line  picture  to  refer  to 
in  this  and  subsequent  lessons.  If  you  have  a  per¬ 
manent  number-line  model  showing  whole  numbers 
to  100  (see  Teaching  Pages  39  and  52),  it  should  be 
mounted  so  all  pupils  can  see  it.  Otherwise,  draw  a 
number-line  picture  near  the  top  of  the  chalkboard 
which  may  be  used  for  a  few  days.  Label  only  the 
points  for  5,  10,  15,  and  so  on. 

Pre-Book  Lesson 

•  Engage  the  class  in  a  discussion  concerning 
the  use  of  the  words  about  and  almost.  For  example, 


“What  do  I  mean  when  I  say  there  are  about  30 
children  in  our  class?”  Have  children  give  other 
illustrations  of  the  use  of  about  or  almost  in  reference 
to  a  number  of  things. 

•  When  we  say  “about  40”  or  “almost  40”  we 
mean  near  40  but  not  exactly  40.  We  call  this 
rounding  a  number  to  the  nearest  number  of  tens. 
Point  to  numbers  shown  on  the  number-line  picture 
and  have  pupils  tell  the  nearest  number  of  tens. 

•  Continue  to  point  to  the  number-line  picture 
and  have  children  tell  if  they  are  rounding  up  or 
rounding  down. 

•  Teach  the  rounding  of  a  number  with  5  in 
one’s  place  as  a  special  case.  In  this  program,  a 
number  ending  in  5  is  rounded  up  to  the  next  greater 
number  of  tens. 

Using  the  Text  Page 

•  Refer  to  the  number-line  picture  on  the  board 
as  well  as  to  those  in  the  child’s  book,  as  pupils 
answer  Ex.  1-5  orally. 

•  While  the  pupils  are  writing  their  work  for 
Ex.  6-29,  circulate  among  the  children  to  determine 
the  extent  to  which  they  are  having  difficulty. 
Some  children  may  need  help  of  the  type  suggested 
for  slower  learners  in  the  Individualizing  Instruction 
section. 

Individualizing  Instruction 

•  It  may  be  necessary  to  work  with  slower  learners 
as  a  group,  using  bundles  of  tens  and  ones  or  using 
0’s  and  / ’s  on  the  chalkboard  to  help  these 
children  get  the  idea  of  about. 

•  All  pupils  may  draw  number-line  pictures  to 
illustrate  some  of  the  examples  in  the  written  work. 
Or,  you  may  wish  to  duplicate  number-line  pictures 
on  paper  and  have  children  label  a  point  for  each 
of  Ex.  6-13  to  help  them  in  visually  identifying  the 
nearest  number  of  tens. 

Looking  Ahead 

Very  soon,  computation  with  3-place  numerals 
will  be  introduced.  Children  should  be  given  as 
many  opportunities  as  possible  now  to  read  and 
write  3-place  numerals  and  sense  the  meaning  of 
numbers  involving  hundreds,  tens,  and  ones. 
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Pupil’s  Objectives 

(a)  To  learn  to  estimate  the  sum  of  numbers 
involving  tens  and  ones  by  rounding  each  addend 
to  the  nearest  number  of  tens;  and  (b)  to  have 
practice  in  estimating  sums. 

New  Words 

beside ,  estimate 

Background 

Estimating  in  examples  like  42  +  26  only 
rarely  gives  an  exact  sum,  but  in  many  life  situations 
estimated  sums  satisfy  our  needs — they  are  near 
enough.  (Of  course,  we  have  to  know  when  they 
are  good  enough  and  when,  on  the  other  hand, 
we  must  have  accurate  sums.)  Up  to  now,  your 
pupils  usually  have  shown  their  addends  on  paper 
and  added  by  columns.  Now  they  will  learn  how, 
by  rounding,  they  can  approximate  sums  for  two 
numbers  involving  tens  and  ones.  In  the  work  on 
this  page,  each  number  is  to  be  rounded  to  a  num¬ 
ber  of  tens.  Then  the  pupils  estimate  sums  by 
adding  the  numbers  of  tens.  Very  often,  the  esti¬ 
mated  answer  will  not  be  the  actual  sum.  There 
are  occasions,  however,  when  the  estimated  sum 
and  the  actual  sum  are  the  same. 

Pre-Book  Lesson 

•  Many  uses  for  rounding  to  a  number  of  tens 
in  estimating  a  sum  can  be  found  in  problems  en¬ 
countered  daily  by  children.  Consider  a  problem 
similar  to  the  one  below: 

The  school  nurse  will  need  about  how  many  health 
charts  for  the  two  third-grade  classes?  There  are  28 
children  in  one  class  and  31  in  the  other. 

Ask  children  if  they  know  a  quick  way  of  esti¬ 
mating  the  number  of  health  cards  needed  without 
actually  working  the  problem.  Some  pupils  should 
suggest  using  rounded  numbers. 

•  Refer  to  the  number-line  picture  to  find  that 
28  is  nearer  30  than  any  other  number  of  tens. 
Do  the  same  with  31.  Show  the  two  rounded 
numbers  on  the  board.  Guide  the  children  to  see 
that  adding  two  numbers  involving  tens  only  is  easy. 

•  Add  on  the  chalkboard  28  +  31.  Then,  add 


30  +  30.  Point  out  the  closeness  of  the  two  answers. 
Use  the  words  about ,  almost,  and  approximately  to 
stress  the  idea  that  usually  the  estimate  is  not  exact. 

•  Use  other  examples  of  rounding  to  estimate 
the  sum.  Each  example  should  be  checked  by  addi¬ 
tion  in  order  to  show  that  the  estimated  answer, 
while  close  to  the  actual  sum,  is  not  always  the  same. 
But,  for  many  purposes,  the  estimate  is  adequate. 
It  is  particularly  useful  to  determine  whether  or 
not  an  answer  makes  sense. 

Using  the  Text  Page 

•  While  answering  Ex.  1-6  orally  permit  chil¬ 
dren  to  refer  to  the  number-line  picture  on  the 
chalkboard  if  they  need  help. 

•  Make  sure  the  pupils  understand  the  directions 
for  each  of  the  written  exercises.  They  may  refer 
to  the  number-line  picture  if  they  wish. 

•  After  the  written  work  has  been  completed, 
you  may  have  an  oral  lesson  in  which  pupils  tell 
why  they  chose  a  particular  answer,  or  how  they 
arrived  at  a  particular  estimate. 

Individualizing  Instruction 

•  Slower  learners  may  need  to  do  Ex.  7-20  orally 
before  they  are  assigned  as  written  work. 

•  As  slower  learners  do  the  written  exercises,  ob¬ 
serve  their  work  to  identify  sources  of  error.  If 
they  are  having  difficulty  in  rounding  these  num¬ 
bers,  use  a  place-value  chart,  ’s  and  / ’s,  and  the 
number-line  picture  to  help  them  understand  that 
rounding  means  to  find  the  nearest  number  of  tens. 

•  More  capable  children  may  find  challenge  and 
excitement  in  the  following: 

a.  Try  to  decide,  in  advance  of  finding  the 
answer,  whether  the  estimated  answer  will  be 
greater  than,  less  than,  or  equal  to  the  exact 
answer. 

b.  Some  children  will  be  able  to  go  one  step 
further  by  determining  in  advance  how  much 
greater  or  less  the  estimated  answer  will  be  than  the 
exact  answer.  For  example,  their  thinking  may  be 
something  like  this:  “One  rounded  number  is  up  2; 
the  other  is  down  3;  so,  the  estimate  will  be  1  less 
than  the  exact  answer. 
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Using  Rounded  Numbers  to  Estimate  Sums 

[O] 

1.  Ex.  A.  We  can  round  32  to  30  and  47  to  50. 

a.  30  +  50  =  ?  So,  our  estimate  of  the  sum  is 

b.  80  is  not  the  true  sum.  At  the  board  add  32  and  47 
to  find  the  true  sum.  79 

50  30 

2.  Ex.  B.  Round  48  to  _?_  and  29  to  _?_.  What  is 

80 

the  estimated  sum?A  the  true  sum?,  77 

Estimate  sums.  Then  find  true  sums  at  the  board. 

70  70  80  90 

3.  41  +  3273  4.  35  +  3368  5.  41  +  39 so  6.  24  +  65  89 

[W] 

For  each  of  Ex.  7-10  show  the  estimate  you  think 
nearest  to  the  true  sum.  Do  not  work  the  example.  E,stima*es  are  sh°wn 

^  r  above  the  sign  of  operation. 

7.  23  +  3760  70  60  80  9.  52  +  I870  80  70  60 

90  70 

8.  36  +  5187  60  80  90  10.  45  +  2469  80  90  70 

Show  your  estimates  of  the  sums  for  Ex.  11-18. 

70  60  70  70 

11.  41  +  3172  13.  29  +  2857  15.  32  +  3567  17.  45  +  2368 

80  70  80  80 

12.  23  +  5578  14.  26  +  43  69  16.  63  +  21 84  18.  34  +  46  so 

Beside  each  of  your  estimates  for  Ex.  7-18,  work  the 
example  to  see  if  your  estimate  was  a  good  one. 

Do  not  work  Ex.  19-20.  Show  your  estimate  of  each 
sum.  Then  beside  it  write  “Yes”  or  “No”  for  the  answer. 

19.  Do  the  28  children  in  Grade  3  and  the  27  children 
in  Grade  4  make  more  than  50  children  in  all?  60  Yes 

20.  If  Mr.  Bums  ties  together  a  30-foot  rope  and  a 
28-foot  rope,  will  he  have  the  80-foot  rope  he  needs?  60  ng 
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47 

} 


B 

48 

29 

.  ,  . 


Estimating  Answers  in  Subtraction 

l/u'ng  rounded  numbtrt  [O] 


A 

B 

C 

1.  Explain  these  estimated  answers: 
Ex.  A.  30  Ex.  B.  40  Ex.  C.  20 

70-  40=  30  80-  40=  40  50-  30=  20 

72 

81 

45 

-41 

-39 

-28 

Estimate  the  answers  for  Ex.  2-5. 

> 

• 

• 

;> 

• 

2.  65  3.  92  4.  57  5.  38 

-39  -48  -39  -22 

30  40  20  20 

[W] 

For  each  of  Ex.  6-9,  show  the  estimate  you  think 

Estimates  are  shown  above  the  sign  of  operation. 

nearest  to  the  true  answer.  Do  not  work  the  example. 

10  6  10  14 

6.  38  -  32  20  30  10  8.  82  -  68  0  20  10 

30  29  20  21 

7.  57  -  28  20  10  30  9.  76  -  55  20  0  40 

For  Ex.  10-17,  write  only  the  estimated  answers. 

20  19  60  57  30  25  30  33 

10.  71  -  52  12.  85  -  28  14.  48  -  23  16.  92  -  59 

10  12  20  23  40  42  50  51 

11.  69  -  57  13.  64  -  41  15.  78  -  36  17.  83  -  32 

Beside  each  of  your  estimated  answers  for  Ex.  6-17, 
work  the  example  to  see  if  your  estimate  was  a  good  one. 

Do  not  work  Ex.  18-20.  Show  your  estimates.  Then 
write  “Yes”  or  “No”  for  your  answers. 

18.  Eighteen  of  Dick’s  32  pigeons  are  gray.  Are  26 
pigeons  some  other  color?  io  nq 

19.  After  driving  45  miles  of  the  78  miles  on  his  trip, 
does  Mr.  Fry  still  have  50  miles  more  to  drive?  30  ng 

20.  Eighteen  of  the  35  children  in  our  class  were  at 
home.  Were  30  children  in  school?  20  No 
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Pupil’s  Objectives 

(a)  To  learn  how  to  estimate  the  answers  when 
subtracting  with  two  2-place  numerals;  and  (b)  to 
have  practice  in  rounding  to  the  nearest  number  of 
tens  to  estimate  the  answers  in  subtraction. 

New  Words 

driving,  eighteen,  pigeons 

Background 

Rounding  numbers  to  the  nearest  number  of 
tens  is  used,  also,  for  estimating  the  answer  when 
subtracting  with  two  2-place  numerals.  In  the 
example  57  —  32,  57  becomes  60  (6  tens)  and 
32  becomes  30  (3  tens),  and  the  estimated  answer 
is  30  (3  tens). 

Pre-Book  Lesson 

•  Discuss  the  rounding  of  numbers  to  the  near¬ 
est  number  of  tens  and  how  rounding  has  been  used 
in  estimating  a  sum.  Tell  the  class  that  it  is  often 
useful  to  use  approximate  answers  in  subtraction, 
too.  See  if  they  can  tell  some  times  when  estimated 
answers  would  be  adequate.  If  they  have  trouble, 
suggest  situations  such  as: 

a.  A  mileage  chart  shows  that  it  is  62  miles  from 
Central  City  to  South  Park  and  24  miles  from 
Central  City  to  Richland.  About  how  many  miles 
is  it  from  South  Park  to  Richland? 

b.  Fred  has  92  papers  to  deliver  on  his  paper 
route.  If  he  has  delivered  48  papers,  about  how 
many  papers  does  he  have  left? 

•  Estimate  the  answers  to  the  problems  that 
have  been  stated  by  writing  on  the  chalkboard  the 
two  forms  below: 

a.  9  tens  b.  90 

—  5  tens  —50 

4  tens,  or  40  40 

It  may  be  necessary  to  refer  to  the  number-line 
picture  for  help  in  finding  the  nearest  number  of  tens. 

Using  the  Text  Page 

•  Have  Ex.  2-5  done  on  the  chalkboard  using 


two  forms  like  those  that  were  written  on  the  board 
in  the  Pre-Book  Lesson.  Following  Ex.  5,  ask 
pupils  to  formulate  their  own  rule  for  estimating 
in  subtraction.  Any  statement,  offered  by  the  chil¬ 
dren,  even  if  it  is  lengthy,  is  acceptable  provided 
that  it  covers  the  procedure  adequately.  The  im¬ 
portant  thing  is  that  the  children  understand  what 
they  are  doing.  Be  sure  to  stress  the  fact  that  when 
answers  must  be  accurate,  they  must  be  obtained 
by  actually  doing  the  computational  work. 

•  Direct  pupils  to  write  their  answers  for  Ex.  6-17 
on  paper  in  such  a  way  that  there  will  be  room  to 
work  the  complete  example  beside  the  estimated 
answer.  Stress  the  importance  of  estimating  to 
find  an  estimated  answer.  (Some  children  will  be 
tempted  to  find  the  actual  answer  and  then  show 
the  nearest  number  of  tens.) 

•  You  may  want  to  read  problems  18-20  aloud. 
Some  children  may  have  difficulty  thinking  the 
estimate.  Permit  them  to  write  their  estimates  if 
they  need  to.  However,  encourage  them  to  try  to 
think  of  a  number  of  tens  and  to  subtract  the 
numbers  of  tens  only. 

Individualizing  Instruction 

•  Slower  learners  may  need  help  of  the  following 
type: 

a.  As  these  children  work  Ex.  6-17,  notice  their 
difficulties.  If  errors  occur  in  rounding  to  the 
nearest  number  of  tens,  give  oral  practice  with 
the  number-line  picture  or  with  representative 
materials.  Give  sufficient  help  and  practice  so 
that  the  process  is  truly  understood. 

b.  As  soon  as  there  is  facility  in  rounding  to  a 
number  of  tens,  give  practice  at  the  board  on  Ex. 
6-17  and  then  on  paper.  Both  forms  suggested  in 
the  Pre-Book  Lesson  should  be  written.  Should 
errors  occur  in  subtraction,  reteaching  and  practice 
in  subtraction  facts  may  be  necessary. 

•  More  capable  children  may  try  to  decide,  in 
advance  of  finding  the  actual  answer,  whether  the 
estimated  answer  will  be  greater  than,  less  than, 
or  equal  to  the  exact  answer. 
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Pupil’s  Objectives 

(a)  To  have  written  practice  in  estimating  sums 
and  unknown  addends;  (b)  to  have  written  practice 
in  renaming  a  number  and  comparing  it  with 
another  number;  and  (c)  to  have  practice  in  find¬ 
ing  the  number  for  n  in  number  sentences. 

Background 

This  page  reviews  many  different  mathematical 
skills  and  concepts  that  have  been  developed  to 
date. 

The  rounding  of  numbers  to  the  nearest  number 
of  tens  in  estimating  answers  is  the  first  part  of  the 
written  work  at  the  top  of  the  page.  Then,  children 
are  to  find  the  actual  answers.  These  examples 
involve  all  of  the  skills  that  have  been  taught  in 
adding  and  subtracting  with  two  2-place  numerals. 

The  material  dealing  with  inequalities  in  the 
middle  of  the  page  also  emphasizes  renaming  a 
number,  using  parentheses.  A  number  involving 
tens  and  ones  has  been  named  by  using  A.  or  S. 
The  children  are  to  determine  whether  that  number 
is  greater  than  or  less  than  another  number. 

At  the  bottom  of  the  page  are  some  number 
sentences  with  n.  n  stands  for  either  a  sum  or  an 
addend  in  the  sentence  and  children  must  use  their 
understanding  of  the  addends-sum  relationship  to 
determine  the  number  for  which  n  stands. 

Pre-Book  Lesson 

Each  of  the  following  activities  may  be  used. 

a.  Review  the  rounding  of  a  number  involving 
tens  and  ones  to  the  nearest  number  of  tens.  Dis¬ 
cuss  how  rounding  may  be  used  for  estimating  the 
answers  to  addition  and  subtraction  examples. 

b.  Review  renaming  numbers  and  the  ways  in 
which  numbers  may  be  renamed.  Review  the  con¬ 
cepts  greater  than  and  less  than  and  the  symbols  > 
and  <  to  be  used.  Use  the  number-line  picture  to 
help  build  more  complete  understanding  of  these 
ideas. 


c.  Review  the  writing  of  number  sentences  with 
n.  Have  children  read  sentences  with  n  in  different 
positions  in  the  number  sentence.  As  the  different 
forms  of  the  addition  and  subtraction  number  sen¬ 
tences  are  being  read  and  discussed,  review  the 
addends-sum  relationship. 

Using  the  Text  Page 

•  Be  sure  children  understand  the  directions  for 
both  parts  of  the  written  work  at  the  top  of  the  page. 

•  Slower  learners  may  need  to  show  each  of  the 
rounded  numbers  as  well  as  the  estimated  answer 
for  each  of  Ex.  1-16. 

•  Some  children  may  need  to  write  the  examples 
in  vertical  form  to  find  the  renamed  number  for 
Ex.  1-10  in  the  middle  of  the  page. 

•  Have  children  show  how  they  found  the  num¬ 
ber  which  n  stands  for  in  each  of  Ex.  1-12  at  the 
bottom  of  the  page  by  writing  their  work  in  either 
the  horizontal  or  the  vertical  form,  as  they  prefer. 

Individualizing  Instruction 

•  Slower  learners  may  be  engaged  in  an  oral 
follow-up  lesson  in  which  they  tell  why  they  added 
or  subtracted  to  find  the  number  for  n  in  Ex.  1-12 
at  the  bottom  of  the  page. 

•  All  pupils  may  rewrite  the  sentences  at  the 
bottom  of  the  page  so  that  n  will  appear  at  each  of 
three  positions  in  the  number  sentence.  For  Ex.  1, 
the  child  would  write,  “62  +  n  =  80;  n  T  18  =  80; 
62  +  18  —  nr 

•  More  capable  children  may  do  the  following 
activities: 

a.  Write  the  sentences  in  Ex.  1-10  at  the  middle 
of  the  page  so  that  each  sentence  can  be  written 
with  the  equals  sign  (  =  ).  Ex.  1  would  be  written, 
“(80  -  63)  =  17.” 

b.  An  alternate  activity  for  Ex.  1-12  at  the 
bottom  of  the  page  is  to  have  the  children  estimate 
the  number  for  n  in  each  sentence. 

•  All  pupils  may  write  problems  for  some  of  the 
number  sentences  at  the  bottom  of  the  page. 
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Practice  in  Estimating  Answers 

A.andS.  [W] 

Do  not  work  these  examples  now.  Instead,  show  only 
your  estimates  of  the  answers.  Use  folded  paper.  Estimates  are  shown  above 

J  r  x  the  sign  of  operation. 

1.  73  -  2152  5.  94 42  52  9.  27  +  38  65  13.  94  ^-0  31 63 

80  30  30  10 

2.  48  +  32so  6.  65  -  36  29  10.  56  -  28  28  14.  63  -  49  14 

30  90  40  20 

3.  82  -  5428  7.  43  +  47  90  11.  75  -  35  40  15.  59  -  36  23 

70  40  70  50 

4.  39  +  2766  8.  87  -  51  36  12.  34  +  37  71  16.  81  -  29  52 

Now  copy  each  of  Ex.  1-16  and  find  the  true  answer. 


>  (Is  Greater  Than) 

First  do  the  work  in  (  )’s. 
*  80  -  63  =  17, 

1.  (80  -  63)  _?_  41 

2.  (23  +  42)  _?_  70 

3.  (73  -  25)  _?_  50 

4.  (87  -  49)  _?_  48 

5.  (36  +  52)  _?_  78 


>r  <  (Is  Less  Than)? 

Inequalities  [W] 

For  Ex.  1  write, 

(80  -  63)  <  41. 

6.  (18  +  58)  _?_  70 

7.  (52  -  37)  _?_  25 

8.  (38  +  48)  .?.  87 

> 

9.  (93  -  29)  _?.  60 

10.  (26  +  28)  J>_  44 


Working  with  21 

Addendt-tum  relationship  (W] 


Write  each  example  with  a  numeral  in  place  of  n. 


1.  62  +  n  =  80 

36 

2.  75  —  «  =  39 

3.  n  —  15  =  36 

4.  65  =  «  +  36 


5.  n-  35  =  37 

6.  n  +  41  =  85 

7.  27  +  29  =  n 

8.  51  -  Ji  =  33 


9.  n  -  37  =  38 

10.  n  =  37  +  26 

11.  70  -  n  =  43 

12.  n  -  32  =  28 
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*  To  be  certain  pupils  get  computation  practice,  have  them  actually  show  the  work  each 
time  as  shown  for  Ex.  1. 


21-Examples  for  Problems 

A.andS.  [W] 

Choose  and  copy  the  correct  '72-example, 
or  number  sentence,  for  each  problem. 

1.  Anne  must  play  her  piano  an  hour  a 
day.  After  42  minutes  how  many  minutes 
does  she  still  have  to  play? 

42  +  60  =  n  n  =  60  +  42 
1  60  42  =  72  1  18  minutes 

2.  Sunday  the  wind  blew  25  miles  an  hour.  Monday 
it  blew  42  miles  an  hour,  or  _?_  miles  faster. 

n=  42  +  25  25  +  42  =  n  \n  =  42  -  25~) 

17  miles 

3.  Joe  spent  38$.  He  had  55$  left.  How  much  did 
Joe  have  at  first? 

1  38$  +  55$  =  72$  |  72$  =  55$  —  38$  72$  =  38$  —  55$ 

93< 

4.  Jane  has  learned  all  but  11  of  the  30  spelling  words. 
How  many  spelling  words  has  she  learned? 

n  =  11  +  30  30  +  11  =  72  I  30  -  11  =  m  I 

19  words 

5.  In  15  years,  Ruth  will  be  24  years  old.  How  old 
is  she  now? 


162 


I  24  -  15  =  72 

9  years 


72  =  15  +  24 


72  =  24  +  15 


6.  Farmer  Brown  has  1 1  brown  cows  and  22  black  cows. 
How  many  cows  does  he  have  all  together? 

77  =  22  -  11  I  11  +  22  =  72  I  72=11-22 

33  cows 


7.  Jim  Brown  has  milked  20  of  his  father’s  33  cows. 
How  many  cows  does  he  still  have  to  milk? 

33  +  20  =  72  I  33  -  20  =  72  I  72  =  20  +  33 

13  cows 

♦  Extra  Problems.  Work  Set  7. 

(one  hundred  sixty-two) 
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Pupil’s  Objectives 

(a)  To  have  practice  in  selecting  appropriate 
^-examples  for  problems;  (b)  to  have  practice  in 
writing  appropriate  A.  and  S.  questions  for  problem 
information  that  is  given;  (c)  to  estimate  the 
answers  to  the  resulting  problems;  (d)  to  write 
n-examples  for  the  written  problems;  and  (e)  to 
have  practice  in  column  addition  with  four 
addends. 

New  Words 

(page  162)  spelling 

(page  163)  jelly 

Background 

Some  of  the  skills  involved  in  solving  problems 
are  emphasized  on  these  two  pages.  The  primary 
purpose  of  page  162  is  to  determine  the  extent  to 
which  children  can  read  a  problem  and  interpret 
correctly  the  information  that  is  given.  The  ability 
to  translate  problem  information  into  a  number 
sentence  is  an  important  facet  of  solving  problems. 
In  the  exercises  on  page  1 62  the  children  are  merely 
to  select  the  best  sentence  given  as  a  model  for  the 
problem. 

The  first  activity  on  page  1 63  is  for  the  children 
to  write  A.  or  S.  questions  for  the  information  that 
is  given.  In  each  problem  they  are  told  what  kind 
of  problem  to  write.  Frequently,  children  think  the 
correct  operation,  but  they  have  difficulty  stating 
the  question.  In  this  activity,  the  stress  is  solely 
upon  writing  the  questions  properly. 

For  additional  practice  in  using  rounded  num¬ 
bers  for  estimating,  it  is  suggested  that  the  children 
make  an  estimate  of  the  answer  for  each  problem 
before  they  actually  solve  the  problem.  Finally, 
it  is  recommended  that  ^-examples  be  written  for 
each  of  the  problems.  In  this  activity  the  children 
are  to  write  number  sentences  of  their  own  creation 
rather  than  select  one  created  by  someone  else. 

Pre-Book  Lesson 

•  Use  blocks,  discs,  or  some  other  objects  to 
demonstrate  a  how-many-gone  subtraction  situation 
similar  to  the  following: 


The  bread  man  placed  35  loaves  of  bread  on  the 
shelf  at  the  grocery  store.  The  next  day  when  he  re¬ 
turned  there  were  12  loaves  of  bread  still  on  the  shelf. 
How  many  loaves  of  bread  had  been  sold? 

After  discussing  the  problem  and  the  way  of 
demonstrating  it,  ask  a  child  to  write  on  the  chalk¬ 
board  an  rc-example  for  the  problem  with  n  standing 
for  the  answer.  Ask  children  to  tell  why  the  number 
sentence  is  or  is  not  a  correct  one.  Ask  other  chil¬ 
dren  to  write  other  rc-examples  that  are  also  correct. 

•  Ask  children  to  state  generalizations  in  their 
own  words  about  when  to  add  and  when  to  subtract 
in  terms  of  what  they  know  about  the  numbers  for 
a  total  and  its  parts. 

Using  the  Text  Pages 

•  Before  they  do  the  written  work  on  page  162, 
point  out  to  the  class  that  there  are  three  number 
sentences  given  below  each  problem.  The  pupils 
are  to  copy  the  one  that  is  best  for  the  problem  but 
are  not  to  solve  the  problems  now.  On  page  165, 
there  is  a  direction  for  pupils  to  solve  these  prob¬ 
lems. 

•  There  are  four  exercises  in  connection  with  the 
problem  work  at  the  top  of  page  163. 

a.  Have  pupils  write  good  questions  for  the  infor¬ 
mation  that  is  given.  Slower  learners  may  need  help 
with  reading  each  problem. 

b.  Ask  the  class  to  show  estimates  of  the  answers 
for  the  problems. 

c.  Have  all  pupils  work  their  problems  to  see  if 
each  estimate  was  a  good  one. 

d.  Ask  the  children  to  write  an  n-example  for 
each  problem.  Suggest  that  n  be  written  in  place 
of  the  answer. 

•  Some  of  the  more  capable  children  may  be  able 
to  add  mentally  in  each  example  at  the  bottom  of 
page  163  without  copying  it  into  column  form. 
They  should  be  permitted  to  write  answers  only  in 
this  case. 

Individualizing  Instruction 

•  Duplicate  a  blank  addition-subtraction  chart 
(see  Teaching  Page  33)  for  use  with  all  pupils. 
Show  down  the  left  side  and  across  the  top  addends 
0  through  9. 
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Direct  the  children  in  using  the  chart  with  ques¬ 
tions  like  the  following: 

a.  If  one  addend  is  4  and  the  other  addend  is  2, 
what  is  the  sum?  Where  will  we  show  that  sum  in 
the  chart?  (There  will  be  two  squares  in  the  chart 
in  which  to  show  the  sum  of  the  addend  4  and 
the  addend  2.) 

b.  The  sum  I  am  thinking  of  is  8.  One  of  two 
addends  is  5.  Where  is  the  sum  shown  in  the  chart? 
(There  are  two  squares.) 

c.  0  and  7  are  two  addends.  What  is  the  sum? 
Where  is  it  shown  in  the  chart?  (There  are  two 
squares.) 

d.  One  of  two  addends  is  6.  The  sum  is  12. 
What  is  the  other  addend?  Where  is  the  sum 
shown  in  the  chart? 

•  Have  the  children  fill  in  the  remainder  of  the 
chart.  After  the  chart  has  been  completely  filled 
in  by  all  pupils ,  ask  questions  like  the  following  to 
review  certain  generalizations: 

a.  When  0  is  one  of  two  addends,  what  can  we 
say  about  the  sum?  (It  equals  the  other  addend.) 

b.  When  1  is  one  of  two  addends,  what  can  we 
say  about  the  sum?  (It  is  one  greater  than  the 
other  addend.) 

c.  When  one  of  two  addends  is  an  odd  number 
and  the  other  addend  is  an  even  number,  what  kind 
of  number  is  the  sum?  (Odd) 

d.  When  two  addends  are  even  numbers,  is  the 
sum  an  odd  number  or  an  even  number?  (Even) 

e.  When  two  addends  are  odd  numbers,  is  the 
sum  an  odd  number  or  an  even  number?  (Even) 

f.  When  the  sum  is  an  even  number  and  one  of 
two  addends  is  an  odd  number,  will  the  other 
addend  be  an  odd  number  or  an  even  number? 
(Odd) 

g.  When  the  sum  is  an  odd  number  and  one  of 
two  addends  is  an  odd  number,  is  the  other  addend 
an  odd  number  or  an  even  number?  (Even) 

•  For  all  pupils  who  are  still  having  trouble  with 
some  of  the  A.  and  S.  facts,  a  review  of  the  following 
helpers  may  be  profitable: 

a.  Use  known  facts  that  have  an  addend  1  greater 
or  1  less  than  an  addend  of  the  unknown  fact.  For 
example,  for  8  +  5,  the  child  can  relate  it  to  either 


7  +  5  =  12  or  8  +  4  =  12  (each  has  an  addend  1 
less  than  an  addend  of  8  +  5).  Facts  with  an 
addend  1  greater  than  an  addend  of  8  +  5 
are  9  +  5  =  14  and  8  +  6  =  14.  Because  one 
addend  is  1  less  than  an  addend  in  the  known  fact 
the  sum  will  be  1  less;  and,  similarly,  if  an  addend 
is  1  greater,  the  sum  will  be  1  greater.  Children 
should  be  encouraged  to  relate  something  unknown 
(or  about  which  there  is  doubt)  to  something 
they  know. 

b.  Use  facts  with  equal  addends  to  help  with 
facts  having  sums  one  greater  or  one  less.  Facts 
like  6  +  6  =  12,  7  +  7  =  14,  8  +  8  =  16  often 
are  more  readily  mastered  than  others.  A  fact  like 

7  +  6  =  13  can  be  related  to  either  6  +  6  =  12  or 
to  7  +  7  =  14. 

c.  Making  a  10  is  another  valuable  helper  for 
many  children.  Some  children  are  able  to  learn 

8  +  5,  the  child  can  think,  “8  +  2  =  10,  plus 
hesitation.  It  would  probably  be  a  mistake  to  force 
them  to  change  their  thought  pattern.  However, 
some  children  will  find  thinking  through  10  easier 
than  any  other  thought  pattern.  For  the  example, 
8  +  5,  the  child  can  think,  “8  +  2  =  10,  plus 
3  =  13.”  Many  slower  learners  are  able  to  think 
through  10  in  finding  the  sum,  but  they  have 
difficulty  writing  the  number  sentence  for  the  same 
operation. 

d.  Knowing  one  fact  in  a  set  of  A.  and  S.  facts 
may  be  used  to  help  with  other  facts  in  that  set: 
5  +  7  =  12,  so  12  -  7  =  ? 

•  More  capable  children  may  write  number  sen¬ 
tences  in  which  the  Associative  Property  is  used  to 
assist  in  adding  with  two  2-place  numerals: 

47  +  16  =  n 
47  +  (10  +  6)  =  n 
(47  +  10)  +  6  =  n 
57  +  6  =  n 

63  =  n 

Children  can  learn  this  way  of  adding  with  two 
2-place  numerals  very  easily.  It  is  sometimes  diffi¬ 
cult  for  them  to  see  the  relationship  between  what 
they  are  writing  and  what  they  are  thinking. 

•  Assign  Extra  Problems  Set  7  to  all  pupils. 


Teacher’s  Page  163 


Making  Problems 

Writing  questions/  making  n-examplot  [W] 

Write  a  question  to  make  an  addition  problem  where 
you  see  A.  and  a  subtraction  problem  where  you  see  5. 

1.  Last  week  Mike  bought  35  pounds  of  dog  food.  He 
has  fed  8  pounds  of  it  to  his  dog.  S.  30  27  pounds  35-  8- n 

2.  Ed  has  read  46  pages  in  his  book.  He  has  44  more 

pages  to  read.  A.  90  90  pages  46+44— n 

3.  Sam  has  43  marbles.  Ted  has  68  marbles.  S. 

30  25  marbles  68—43=  n 

4.  Mr.  Brown  has  fed  30  of  his  75  hens.  S. 

50  45  hens  75—  30=  n 

5.  Mrs.  Brown  has  given  away  18  of  the  glasses  of 
jelly  she  made.  She  has  47  glasses  of  jelly  left.  A. 

70  65  glasses  47+  18=n 

6.  Our  school  bought  86  bottles  of  milk.  There  are 
9  bottles  left  over.  S.  so  77  bottles  86-9=n 

Show  estimates  of  the  answers  for  problems  1-6. 

Next,  work  all  six  problems. 

Then  write  an  w-example  for  each  problem. 


To  Keep  in  Practice 

Column  A.  [W] 


Copy  each  set  of  numerals  in  a  column.  Add  and  check. 


a 

b 

c 

$0.88 

1. 

40tf,  9<£,  18<£  67* 

52,  6,  6,  28  92 

$0.60,  $0.06,  $0.07,  $0.15  A 

2. 

6,  8,  50,  15  79 

9,  15,  8,  38  70 

$0.03,  $0.39,  $0.29,  $0  A 

$0.83 

3. 

38,  17,  6,  7  68 

7,  6,  60,  19  92 

$0.24,  $0.27,  $0.04,  $0.28  A 

$0.95 

4. 

9*,  27tf,  19tf  55* 

48tf,  9#,  29#  86* 

$0.15,  $0.59,  $0.06,  $0.15  A 
(one  hundred  sixty-three)  163 
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All  sets  which  have  the  same  number  of  members  are  equivalent  sets.  The  numbers 
of  these  sets  are  equal. 


Another  Way  to  Find  How  Many  in  All 

Readiness  for  multiplication  [O] 

1.  Jean  pasted  a  set  of  2  hearts  on  each  of  3  cards. 
Use  picture  A  to  find  how  many  hearts  she  used. 

a.  Count  by  2’s.  How  many  hearts  in  all?  6 

b.  Add  2  s.  2  +  2  +  2  =  ?  6 

c.  Now  you  know  that  three  2*s  =  ?  6 


2.  Kay  put  a  set  of  3  hearts  on  each  of  4  cards.  Use 
picture  B  to  find  how  many  hearts  she  used  in  all. 

*  a.  Because  there  were  3  hearts  in  each  set,  we  say 
these  sets  of  hearts  are  equivalent.  How  many  equivalent 
sets  did  Kay  use?  4 

b.  To  find  how  many  hearts  in  all,  you  can  add: 

3_l_3_l_3_l_3  =  p 

c.  Now  you  know  that  four  3’s  =  ?  12 


On  the  board  write  the  work  for  each  of  Ex.  3-5. 

Find  how  many  hearts  you  will  need  in  all.  First  show 
an  addition  example  with  its  sum.  Then  write  the  short 
way  as  in  Ex.  lc  and  2c. 

3.  You  put  a  set  of  3  hearts  on  each  of  3  cards.  3+ 3+ 3=  9 

three  3's  =  9 

4.  You  put  a  set  of  4  hearts  on  each  of  3  cards.  4+4+4=12 

three  4's  =  12 

5.  You  put  a  set  of  2  hearts  on  each  of  5  cards.  2+2+2+2+2=10 

five  2's  =  10 

6.  For  Ex.  1-5,  were  the  sets  in  each  example 
equivalent?  /Xach  time,  did  you  find  how  many  in  all?  Yes 


Which  of  Ex.  7-9  can  you  write  the  short  way  as  in 

Ex.  8  and  9  J  J 

Ex.  lc  and  2c?  ATell  why.  The  sets  are  equivalent. 


**7.  3  +  2  +  7  8.  5  +  5  +  5  9.  6  +  6  +  6 

164  (one  hundred  sixty-four) 

**When  the  numbers  for  subsets  are  not  equal,  we  add  to  find  the  number  for  the  total 
set;  when  they  are  equal,  we  usually  multiply. 
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Pupil’s  Objectives 

(a)  To  recognize  equivalent  sets  of  objects;  (b)  to 
begin  to  notice  the  number  of  members  in  each  set 
and  the  number  of  sets;  and  (c)  to  learn  a  new  way 
of  reading  and  stating  a  number  sentence  when  the 
sets  are  equivalent. 

New  Word 

(page  164)  equivalent 

Background 

Earlier  you  were  introduced  to  addition  as  a 
binary  operation;  that  is,  that  you  operate  on  two 
numbers  and  get  a  unique  third  number  called  the 
sum.  In  these  lessons,  your  pupils  will  receive  readi¬ 
ness  for  a  new  operation.  Multiplication  is  also  a 
binary  operation;  that  is,  an  operation  on  two 
numbers  (called  factors )  which  yields  a  unique  third 
number  (called  the  product) .  When  we  think  of  the 
numbers  5  and  2  and  get  7,  we  are  adding.  When 
we  think  of  the  numbers  5  and  2  and  get  10,  we 
are  multiplying. 

Since  numbers  are  a  property  of  sets  of  objects, 
it  is  natural  for  us  to  go  back  to  the  idea  of  sets  in 
order  to  prepare  youngsters  for  this  new  operation. 
The  activities  on  these  two  pages  require  attention 
to  a  number  of  equivalent  sets— three  equivalent 
sets  with  2  in  each  set,  four  equivalent  sets  with  3 
in  each  set,  and  so  on.  Equivalent  sets  are  pictured 
on  page  165  as  patterns  of  dots.  They  may  be  dem¬ 
onstrated  in  your  room  with  children,  chairs,  blocks, 
discs,  and  so  on.  Sets  that  are  equivalent  have  the 
same  number  of  members.  Thus,  a  set  of  3  children 
is  equivalent  to  a  set  of  3  chairs.  Concentrate  on 
the  use  of  equivalent  sets  and  discourage  counting 
by  l’s  at  this  time. 

The  exercises  on  these  two  pages  call  for  the 
identification  of  a  given  number  of  equivalent  sets 
and  eventually  the  thinking  of  each  such  combina¬ 
tion  in  terms  of  multiplication.  The  written  work 
on  page  165  should  show  whether  your  pupils 
have  grasped  the  relationship  between  addition 
and  multiplication.  Notice  that  the  terms  “multi¬ 
ply”  and  “multiplication”  are  deliberately  deferred, 


as  is  the  organization  of  M.  facts  into  tables,  until 
they  can  be  fully  comprehended. 

Teacher’s  Preparation 

Consider  objects  in  the  classroom  that  are  ar¬ 
ranged  in  groups  of  2,  3,  4,  or  5.  These  may  include 
chairs,  collections,  bulletin-board  arrangements, 
objects  from  the  arithmetic  corner,  blocks,  tables, 
and  children  themselves,  and  the  like. 

Pre-Book  Lesson 

•  On  a  flannel  board  show  four  sets,  each  with 
3  things. 


Ask  questions  of  the  following  type: 

a.  What  is  the  size  of  each  set  (group)?  Stress 
that  all  of  these  sets  have  the  same  number  of 
members  so  the  sets  are  equivalent. 

b.  How  many  sets  of  3  are  there?  (Or,  How 
many  3’s  are  there?) 

c.  How  many  circles  (objects,  squares,  etc.)  are 
shown  in  all? 

•  Have  children  tell  the  different  ways  they 
arrived  at  12.  Write  their  responses  on  the  board. 
You  may  get  the  following  types  of  answers: 

a.  Counting  by  l’s 

b.  Counting  by  3’s 

c.  Adding  3’s  3  +  3  +  3  +  3  =  12 

d.  Two  3’s  at  the  top  is  6;  two  3’s  at  the  bottom 
is  6.  6  +  6  =  12 

As  pupils  give  their  responses,  relate  each  one  to 
previous  learning.  When  adding  3’s  is  mentioned, 
discuss  the  four  3’s  that  are  written  on  the  board. 
Tell  the  children  that  “Four  3’s”  is  a  special  way 
of  reading  and  writing  this  kind  of  number  sentence. 
This  special  way  can  be  used  only  when  all  the  sets 
are  the  same  size,  or  equivalent. 

•  Use  children  or  objects  in  the  room  to  show 
sets  of  2,  3,  4,  or  5.  Have  children  tell  the  number 
for  each  set  (the  number  of  members  in  each  set), 
the  number  of  sets,  and  how  many  members  in  all. 
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They  may  use  counting  (by  2’s,  3’s,  etc.)  or  they 
may  add  (2  +  2  +  2,  etc.).  If  counting  by  l’s  is 
suggested,  show  advantages  of  other  methods. 

•  Encourage  pupils  to  summarize  in  their  own 
words  what  they  have  been  doing  (i.e.,  finding  the 
number  for  the  total  of  several  sets  that  are 
equivalent). 

Using  the  Text  Pages 

•  When  appropriate,  it  may  be  helpful  to  use  a 
flannel  board*  and  cut-outs**  or  objects  in  the 
room  to  demonstrate  the  ideas  in  Ex.  1-12. 

•  More  capable  children  should  be  able  to  proceed 
independently  with  the  written  work.  You  may 
want  to  go  through  each  row  in  the  chart  orally 
with  the  slower  learners  before  assigning  the  work  as 
written  work.  In  Ex.  13-21  have  slower  learners 
read  each  sentence  before  writing  it  as  directed. 

•  Since  the  problems  on  page  162  have  not  been 
worked,  have  pupils  turn  to  that  page  now  and 
solve  problems  1-7. 

Individualizing  Instruction 

•  All  pupils  may  make  a  chart  similar  to  the  one 
on  page  165  in  which  each  row  calls  for  three  dif¬ 
ferent  ways  of  expressing  the  same  idea.  Column  A 
should  show  geometric  designs  (circles,  triangles, 
squares)  picturing  equivalent  sets.  Column  B 
should  express  the  idea  as  an  addition  sentence,  and 
column  C  should  show  the  new  way  children  are 
learning  to  state  the  idea  as  a  multiplication  num¬ 
ber  sentence.  The  side-by-side  arrangement  in 
each  row  stresses  the  meaning. 

•  Duplicate  a  page  of  number-line  pictures  on 
which  pupils  may  illustrate  the  examples  in  the 

*  See  2,  page  xix. 

**  See  17,  page  xix. 


chart  on  page  165.  Show  pupils  how  Ex.  12a  can 
be  worked  by  using  a  number-line  picture. 


T 


1 


0  1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16 


•  Duplicate  or  put  on  the  chalkboard  for  all 
pupils  an  exercise  such  as  the  following: 

Draw  a  ring  around  each  example  that  indicates 
equivalent  sets. 


4+4+4  2+5+4 

3,  6,  9,  12  2,  5,  7,  9 

five  and  two  and  three 


5  +  5  +  1 
4,  8 

three  4’s 


During  discussion  of  correct  answers  for  the  work 
above,  have  children  tell  the  number  for  each  set 
and  how  many  sets  there  are. 

•  Slower  learners  may  need  practice  in  counting 
by  2’s,  3’s,  4’s,  5’s.  You  may  wish  to  have  them 
make  a  chart  like  the  one  suggested  on  Teaching 
Page  5.  Other  suggestions  for  counting  by  2’s,  3’s, 
and  so  on  found  in  that  same  lesson  may  be  adapted 
for  developing  readiness  for  multiplication. 

•  Two  children  may 

work  together  using  Ginn  . 

Arithme-Sticks*  as  follows:  /IN 

One  child  shows  a  cer¬ 
tain  number  of  equivalent 
sets  on  the  Arithme-Stick. 

The  second  child  gives  the 
number  sentence  that  has 
been  illustrated  and  then 
tells  the  number,  for  the 
total. 

•  See  3,  page  xix. 
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10.  In  row  a,  Ex.  12,  each  box  shows  three  5’s.  Explain. 

11.  In  row  b,  tell  what  is  missing. 


12.  Copy  and  finish  rows  c-1. 


[W] 


a. 

•  •  •  •  •  • 

•  •  • 

three  5’s  =  15 

b. 

•  •  • 

•  •  • 

•  •  • 

3  +  3+3 
}_ 

three  3’s  =  9 

c. 

•  •  V 

2+  2+  2  +  2 

four  2’s  =  8 

d. 

•  •  •> 

_ •  _ 

•  • 

2  +  2 

two  ^’s  =  4 

e. 

•  •  •  •  •  • 

4  +  4  +  4 

_  »  — 

three  4’s  =  12 
*) 

f. 

•  ? 

•  • 

ay 

two  3’s  =  6 

g- 

• 

•  • 

1 

• 

•  • 

• 

•  • 

3  +  3  +  3  +  3 

four^3’s  —  12 
—  •  _ 

h. 

•  •  •  • 

•  • 

•  •  •  • 

5^5 
—  •  _ 

tw<^5’s  =  10 

• 

l. 

•  •  •  ? 

•  •  • 

2  +  £+  2 

three  2’s  =  6 

• 

J* 

•  •  •  • 

•  • 

6  +  6 

two  6’s  =  12 
_?_ 

k. 

•••  ••• 

8  +  8  +  8 

thre^8's  =  24 

1. 

•  •  • 

•  •  •*'  • 

4-y 
—  •  — . 

two  4’s  =  8 

Write  each  of  Ex.  13-21  as  in  the  last  column  of  the 
chart.  For  help,  add  or  make  dot  pictures. 

two  4*s  =  8  three  2’s  =  6  four  l's  =  4 


13.  4  +  4  16.  2  +  2  +  2 


19.  1  +  1  +  1  +  1 


two  6’s  =  12 

14.  6  +  6 


two  5’s  =  10 

15.  5  +  5 


three  4’s  =  12 

17 .  4  +  4  +  4 


three  3"s  =  9 


18. 


20. 


four  3’s  =  12 


21. 


four  2’s  =  8 


Turn  to  page  162.  Write  the  work  for  problems  1-7. 
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What  3-Place  Numerals  Show 

Expanded  notation  [O] 

1.  Joan  said,  “It  is  easy  to  count  pencils  in  bundles 
of  10.”  Tell  how  Joan  counted:  10,  20,  30,  _?_,  _?_, 

_?_,  _?_,  _?.,  _?_,  110,  120,  130,  131, 

2.  Jack  said,  “It  is  even  easier  to  count  them  if  you 
put  10  ten-bundles  together  in  a  hundred-bundle.”  How 

many  hundred-bundles  are  there  at  the  left?  1  How 
many  ten-bundles?  How  many  ones?  2 

3.  1  hundred  and  3  tens  and  2  ones  are 
100  +  30  +  2  in  all.  Study  the  work  in  box  A. 

*  In  132,  we  think  “2  ones”  for  the  2  in  one’s  place, 

“3  tens”  for  the  3  in  ten’s  place,  and  “1  hundred”  for 
the  1  in  hundred’s  place. 

The  numeral  132  has  three  places.  It  is  read,  “One 
hundred  thirty-two.” 

Read  Ex.  4-8.  Ex.  4  is  read,  “Two  hundred  nine.” 
Because  0  is  in  ten’s  place,  we  do  not  say  any  tens. 

Three  hundred  fifty-one  Three  hundred  four 

4.  209  5.  351*  6.  470  v  7.  304  *  8.  564  v 

Four  hundred  seventy  Five  hundred  sixty-four 

Three-place  numerals  show  numbers  of 
hundreds,  tens,  and  ones. 

166  (one  hundred  sixty-six) 

*  Developmental  ly,  the  pupils  have  already  had  experience  through  hundreds. 

Now  the  idea  of  place  value  becomes  the  focus  of  attention. 
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Pupil’s  Objectives 

(a)  To  learn  what  3-place  numerals  show;  and 
(b)  to  rename  numbers  shown  with  3-place  nu¬ 
merals  by  using  expanded  notation. 

New  Word 

(page  166)  easy 

Background 

Pupils  have  had  practice  in  reading  3-place 
numerals.  Fuller  understanding  of  10  as  the  base 
and  the  positional  nature  of  our  numeration  system  is 
essential  to  building  computational  skills  with 
hundreds,  tens,  and  ones. 

Up  to  this  time,  children  have  learned  to  express 
numbers  in  terms  of  tens  and  ones.  They  have 
learned  that  10  ones  are  equal  to  1  ten.  How¬ 
ever,  they  have  not  generalized  about  the  use  of 
10  as  the  base  of  a  system  for  denoting  number 
ideas. 

In  this  lesson,  the  renaming  of  10  tens  as  1 
hundred  is  an  extension  of  the  idea  of  10  as  the  base 
of  our  numeration  system.  In  order  to  foster  as 
complete  and  flexible  an  understanding  of  hundreds 
tens,  and  ones  as  is  possible,  expanded  notation  must 
be  explored  in  many  different  forms.  Consider  the 
numeral  584.  At  this  time  children  should  learn  to 
think  of  it  as 

5  hundreds  8  tens  4  ones,  or 
58  tens  4  ones,  or 
5  hundreds  84  ones,  or 
584  ones. 


Pre-Book  Lesson 


•  To  set  the  stage  for  this  lesson,  write  the  nu¬ 
merals  425,  524,  and  254  on  the  chalkboard.  Ask 
questions  such  as  these: 

a.  “In  what  ways  are  these  numerals  alike?” 

b.  “In  what  ways  are  they  different?” 

c.  “Is  the  4  in  425  read  in  the  same  way  as  the 
4  in  254?” 

Bring  out  in  the  discussion  that  the  place  in  which 
the  digit  is  written  partly  determines  its  value;  that 
4  always  means  4,  but  4  in  one’s  place  tells  us  that 
there  are  4  ones,  4  in  ten’s  place  tells  us  that  there 
are  4  tens,  and  so  on. 

•  Help  children  to  understand  100  by  assembling 
10  bundles  of  ten  splints  into  1  hundred-bundle. 
Show  that  10  tens  =  1  hundred;  20  tens  =  2 
hundreds,  and  so  on. 

•  Use  a  pocket  chart  with  bundles  of  splints  or 
tickets.  Have  the  children  illustrate  3-place  nu¬ 
merals.  Have  them  identify  3-place  numerals  that 
others  illustrate. 

Bring  out  the  following  understandings  in  using 
the  pocket  chart: 

a.  The  chart  illustrates  the  numeral  286. 

b.  It  show^  2  hundreds  and  8  tens  and  6  ones. 

c.  286  is  the  sum  of  2  hundreds  (200)  +  8  tens 
(80)  +  6  ones  (6). 


Hundreds 


Tens 


Ones 


+ 


2 


2 


0 

8 


8 


0 

0 

6 

6, 


or  286 


As  your  pupils  progress  through  school,  they  will 
learn  to  write  584  in  more  abstract  expanded- 
notation  forms  such  as: 

(5  X  100)  +  (8  X  10)  +(4X1) 

(5  X  10  X  10)  +  (8  X  10)  +(4X1) 

(5  X  102)  +  (8  X  101)  +  (4X1) 

Teacher’s  Preparation 

Have  available  Arithme-Sticks  and  materials 
like  splints,  tongue  depressors,  or  milk  straws  that 
can  be  bundled  together  to  show  10  tens. 


•  You  may  use  Arithme-Sticks  or  an  abacus  pic¬ 
ture  as  a  more  abstract  means  of  demonstrating 
3-place  numerals.  Each  child  should  have  his  own 
abacus  picture  on  which  he  illustrates  numerals 
as  directed. 

100  10  I 

286 
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Other  3-place  numerals  suggested  for  demonstra¬ 
tion  are  419,  342,  199,  211. 

After  demonstrating  a  numeral  like  199,  ask 

If  we  add  1  to  199  what  will  the  sum  be? 

Then,  have  the  children  show  1  more  bead  on 
the  abacus  and  go  through  the  experience  of  ex¬ 
changing  10  ones  for  1  ten.  There  will  then  be 
10  tens,  which  must  be  exchanged  for  1  hundred. 

•  Using  the  procedures  suggested  above,  have 
pupils  illustrate  3-place  numerals  containing  0, 
such  as 


200  [no  tens  and  no  ones] 
401  [no  tens] 

570  [no  ones] 


Record  some  of  these  types  in  each  of  the  following 
ways: 

a.  401 

b.  4  hundreds  and  0  tens  and  1  one 


c.  four  hundred 

ones. 

d.  Hundreds 

Tens 

On 

4 

0 

0 

0 

0 

+ 

1 

4 

0 

1 

1,  or  401 


e.  400  +  1 


•  Use  bundles  of  tens  to  show  children  that  110 
can  be  renamed  11  tens.  This  can  also  be  demon¬ 
strated  very  effectively  on  the  Arithme-Sticks  or 
an  abacus  picture  because  it  requires  the  chang¬ 
ing  of  1  hundred  to  10  tens. 

a.  b. 


100  10 


100  10 


11  tens 


Show  and  rename  other  numbers: 
210  may  be  renamed  21  tens. 

510  may  be  renamed  51  tens. 


120  may  be  renamed  12  tens. 

220  may  be  renamed  22  tens. 

400  may  be  renamed  40  tens. 

124  may  be  renamed  12  tens  and  4  ones 
(120  +  4). 

526  may  be  renamed  52  tens  and  6  ones 
(520  +  6). 

•  Summarize  by  illustrating,  thinking,  reading, 
and  writing  286  in  two  different  ways: 

a.  2  hundreds  and  8  tens  and  6  ones 

200  +  80  +6 

b.  28  tens  and  6  ones 

280  +  6 

Using  the  Text  Pages 

•  Discussion  of  Ex.  1-12  will  show  you  which 
pupils  are  ready  to  proceed  with  the  written  work. 

•  While  they  are  doing  the  written  work  permit 
children  to  use  a  pocket  chart  or  Arithme-Sticks  or 
an  abacus  picture  to  help  them  “see”  the  number, 
if  they  wish. 

Individualizing  Instruction 

•  All  pupils  may  draw  abacus  pictures  on  which 
they  will  make  rings  on  the  appropriate  vertical 
marks  to  illustrate  3-place  numerals.  Below  each 
abacus  have,  the  pupil  write  the  3-place  numeral 
he  has  illustrated. 

•  Write  on  the  chalkboard  or  duplicate  on  paper 
some  exercises  for  all  pupils  like  the  following: 

645  =  _  ?  _  hundreds  and  .  ?  .  tens  and  .  ?  .  ones 

408  =  _  ?  .  tens  and  _  ?  .  ones 

530  =  _  ?  .  tens  and  _  ?  _  ones 

_  ?  _  =  7  hundreds  and  no  tens  and  4  ones 

.  ?  .  =  42  tens 

.  ?  _  =  48  tens  and  4  ones 

.  ?  _  =  11  tens  and  1  one 

•  Slower  learners  may  need  to  do  more  oral  and 
visual  work.  Use  the  teaching  aid  that  appears  to 
be  most  useful  to  foster  further  understanding  of 
what  3-place  numerals  show.  Do  more  oral  work 
of  the  type  developed  in  Ex.  11  and  12  in  the  text. 

•  More  capable  children  may  use  Extra  Activities 
Set  95. 
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*  This  expanded  form  should  be  used  often  if  pupils  have  difficulty. 


Read  each  numeral  in  rows  9  and  10,  and  tell  how 


■i  I 


many  hundreds,  tens 

,  and  ones  it  shows. 

% 

XA 

7 

<U 

a 

b 

e 

d 

e 

f 

g  ill 

IhO 

9.  720 

756 

523 

304 

126 

843 

587  5  2  8 

10.  266 

364 

340 

483 

806 

679 

807 

We  can  rename  in  more  than  one  way  the  number 
shown  by  a  3-place  numeral.  528  = 

a.  5  hundreds  and  2  tens  and  8  ones, 

*  or  500  +  20  +  8.  See  Ex.  B. 

b.  52  tens  and  8  ones,  or  520  +  8.  See  Ex.  C. 


Say  the  missing  words  or  numerals  in  Ex.  11  and  12. 


hundreds  tens  ones 

11.  624  =  a.  6  _?_  and  2  _?_  and  4  _?_, 

20  4 

or  600  +  _?_  + 

_  tens  .ones 

b.  62  _?_  and  4  _?_,  or  620  +  _?_. 


12.  506  =  a.  _?_  hundreds  and  6  or  500  +  _?. 

50  6  500  6 

b.  tens  and  ones,  or  +  _?_. 


[WJ 

For  each  of  Ex.  13-24,  write  two  names  as  in  Ex.  11 
or  Ex.  12. 


13.  970  14.  934  15.  730  16.  824  17.  247  18.  509 

19.  608  20.  510  21.  462  22.  400  23.  200  24.  236 

Write  3-place  numerals  for  these: 

438  603  330 

25.  43  tens  and  8  ones  28.  6  hundreds  and  3  ones  31.  33  tens 

804  700  500 

26.  8  hundreds  and  4  ones  29.  70  tens  and  0  ones  32.  50  tens 

118  538  450 

27.  1  hundred  and  18  ones  30.  5  hundreds  and  38  ones  33.  45  tens 


#  Extra  Activity.  Work  Set  95. 
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Adding  and  Subtracting  Hundreds 

[O] 

1.  The  truck  driver  left  300  copies  of  one  paper  and 
200  copies  of  another.  That  was  how  many  papers  ? 

r  200  300  400  50(7  r  r 

a.  Count  by  100’s.  100,  _?_,  _?_,  _?_,  _?  ,  , 

b.  Finish:  3  hundreds  +  2  hundreds  =  5  _?_,  or  500. 

c.  You  can  add  300  +  200  these  two  ways: 

300  +  200  =  500  300 

200 

500 


Say  the  sums  for  Ex.  2-7. 


2.  300 

3.  600 

4.  700 

5.  500 

6.  800 

7.  400 

100 

200 

200 

300 

100 

300 

400 

800 

900 

800 

900 

700 

8.  If  the  paper  boy  sells  400  papers,  how  many  of  the 


500  papers  will  be  left?  .  , 

*  A  hundred 

a.  Finish:  5  hundreds  -  4  hundreds  =  1  _?_,  or  100. 

b.  Subtract  500  -  400  these  two  ways: 

500  -  400  =  100  500 

400 

100 

9.  Think  of  Ex.  2-7  as  subtraction  examples  and  say 
the  unknown  addends. 

2.  200  3.  400  4.  500  5.  200  6.  700  7.  100 

a  *  You  add  and  subtract  hundreds  in  the 

{  same  way  that  you  add  and  subtract  ones. 
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Pupil’s  Objective 

To  learn  to  add  and  subtract  hundreds. 

Background 

This  lesson  is  the  first  of  a  series  of  six  pages 
which  deal  with  adding  and  subtracting  with  3- 
place  numerals  without  and  with  renaming. 

The  pupils  have  been  adding  and  subtracting 
with  2-place  numerals,  with  and  without  renaming, 
and  they  should  know  the  algorism  and  the  general 
procedures.  Also,  they  have  just  completed  work 
with  3-place  numerals  from  the  standpoint  of  posi¬ 
tional  value. 

Page  168  of  the  pupil’s  book  begins  with  3-place 
numerals  which  name  hundreds.  The  pupils  have 
already  learned  to  count  by  100’s.  Addition  of 
hundreds  is  introduced  on  the  pupil’s  page  by 
making  use  of  this  ability  to  count  by  100’s. 
Children  should  arrive  at  the  generalization  that 
numbers  of  hundreds  are  added  and  subtracted  just 
as  are  numbers  of  ones. 

Teacher’s  Preparation 

If  possible,  have  available  Arithme-Sticks  and 
obtain  several  sets  of  objects  packaged  in  sets  of 
100  each.  You  may  be  able  to  obtain  some  of  the 
following  from  the  school  storeroom  or  cafeteria: 
milk  straws,  tongue  depressors,  paper  clips,  con¬ 
struction  paper,  chalk. 

Pre-Book  Lesson 

•  If  a  problem  can  be  devised  so  that  it  involves 
local  data  and  numbers  in  the  even  hundreds, 
begin  with  it.  Otherwise,  devise  a  problem  using 
the  packaged  materials  that  have  been  obtained 
for  this  purpose.  A  lesson  using  boxes  of  paper  clips 
may  develop  as  follows: 

a.  Show  the  box  of  paper  clips  to  the  children. 
Tell  them  it  contains  100  paper  clips  (or,  you  may 
have  a  child  read  from  the  box  the  numeral  telling 
the  number  of  clips). 

b.  Place  four  boxes  in  a  pile.  Have  a  child  tell 
how  many  clips  there  are.  Have  another  child 
write  400  on  the  chalkboard. 


c.  Place  two  boxes  of  clips  in  another  pile. 
Repeat  the  discussion  as  above. 

d.  Have  a  child  place  the  two  sets  of  paper  clips 
with  the  four  sets.  Have  someone  else  add  the  two 
numbers  on  the  chalkboard. 

•  You  may  wish  to  illustrate  other  similar  ex¬ 
amples  using  the  Arithme-Sticks  or  an  abacus  pic¬ 
ture  or  the  pocket  chart.  After  the  first  number 
has  been  shown,  have  a  child  write  the  numeral  on 
the  chalkboard.  Then,  place  “beads”  on  the 
Arithme-Sticks  or  the  abacus  picture  to  show 
another  number  (such  that  the  sum  of  the  hundreds 
is  less  than  1 0) .  Have  him  write  the  second  numeral 
on  the  chalkboard  and  then  add. 

•  Be  sure  to  emphasize  that  adding  the  numbers 
of  hundreds  is  like  adding  the  numbers  of  ones. 

•  Use  the  packaged  objects  to  demonstrate  sub¬ 
traction  of  hundreds,  tens,  and  ones  in  much  the 
same  manner  as  that  suggested  for  addition.  Stress 
the  different  subtraction  ideas  as  follows: 

a.  Show  8  hundreds  and  take  away  5  hundreds. 

b.  Show  8  hundreds  and  5  hundreds.  Find  the 
difference  between  8  hundreds  and  5  hundreds. 
Find  how  many  more  8  hundreds  are  than  5  hun¬ 
dreds.  Find  how  many  fewer  5  hundreds  are  than 
8  hundreds.  When  we  work  the  example  for  this 
situation,  we  find  out  how  much  greater  800  is  than 
500,  and  how  much  less  500  is  than  800. 

c.  Show  8  hundreds  and  with  all  eyes  blind¬ 
folded,  remove  5  hundreds.  Have  children  deter¬ 
mine  how  many  are  gone. 

Be  sure  to  write  each  example  on  the  chalkboard 
as  it  is  being  developed. 

Using  the  Text  Page 

Use  the  packaged  objects  to  demonstrate  Ex.  2-7. 

Individualizing  Instruction 

•  Slower  learners  may  need  more  work  with  visual 
materials  and  oral  work  like  that  suggested  in  the 
Pre-Book  Lesson. 

•  Slower  learners  may  need  more  oral  work  in 
fostering  greater  understanding  of  what  3-place 
numerals  show  in  preparation  for  the  work  on 
pages  169-173. 
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Pupil’s  Objective 

To  acquire  intelligent  skill  in  adding  with  two 
3-place  numerals,  without  renaming  and  carrying 
and  with  renaming  and  carrying  1  to  ten’s  place. 

Background 

No  new  skills  are  developed  on  this  page.  Your 
children  have  already  learned  to  add  with  two 
2-place  numerals  with  and  without  renaming  and 
carrying  and  have  learned  to  add  hundreds  without 
carrying.  Adding  with  two  3-place  numerals  is  now 
undertaken  and  extends  some  of  the  skills  which 
were  developed  previously.  Children  who  have  not 
had  difficulty  previously  should  not  encounter  any 
difficulties  at  this  time. 

Pre-Book  Lesson 

•  On  the  chalkboard,  write  “hundreds,”  “tens,” 

and  “ones”  as  shown  below  so  that  different  nu¬ 
merals  may  be  written  in  each  blank. 

_  ?  _  hundreds  and  _  ?  _  tens  and  _  ?  _  ones 

-T  _  ?  _  hundreds  and  _  ?  _  tens  and  _  ?  _  ones 

_  ?  _  hundreds  and  _  ?  _  tens  and  _  ?  _  ones 

a.  First,  write  3-place  numerals  for  addition 
with  no  renaming  involved.  Have  different  chil¬ 
dren  add  the  numbers  shown  in  each  position  and 
explain  the  result. 

b.  Next,  write  3-place  numerals  as  shown  below 
so  that  renaming  the  ones  of  the  sum  will  result. 

257  =  2  hundreds  and  5  tens  and  7  ones 

+  318  =  3  hundreds  and  1  ten  and  8  ones 

5  hundreds  and  6  tens  and  15  ones 

At  this  point,  emphasize  renaming  the  15  ones 
in  the  sum  to  be  1  ten  and  5  ones  and  the  carrying 
of  1  to  the  ten’s  column. 

c.  Examples  with  0  in  the  one’s  or  the  ten’s  place 
should  be  presented  using  the  above  expanded 
notation. 

•  For  some  examples  use  partially  expanded 
notation  as  below: 

257  =  200  and  57 

+  318  =  300  and  18 

500  and  75,  or  575 


Using  the  Text  Page 

•  For  Ex.  2  you  will  probably  want  to  write  the 
example  on  the  chalkboard  in  order  to  have  dis¬ 
cussion.  Even  though  the  1  carried  to  the  ten’s 
column  is  written  above  the  digits  in  the  ten’s  col¬ 
umn,  be  sure  to  stress  that  the  children  are  not 
required  to  write  the  carried  digit.  If  they  can 
think  it,  so  much  the  better.  Keep  in  mind,  how¬ 
ever,  that  not  all  children  are  alike  in  ability  to  form 
mental  images  and  so  will  need  to  continue  for 
some  time  to  write  the  carried  digits. 

•  For  Ex.  3  review  how  to  check  addition. 

Individualizing  Instruction 

a.  For  slower  learners,  write  on  the  chalkboard 
427  -f-  156  —  n.  Ask  a  child  to  read  the  number 
sentence.  Have  the  children  discuss  the  example 
and  what  it  means.  What  does  the  sentence  ask 
them  to  do? 

Direct  pupils  to  illustrate  427  1 00  10  I 

on  an  Arithme-Stick  or  abacus 
picture.  Be  sure  they  under- 
stand  that  they  are  to  add  156 
to  the  427.  Then,  they  should 
illustrate  156  on  the  abacus 
picture  (see  illustration  at  the 
right). 

Have  children  determine  how  many  beads  are 
on  the  one’s  mark.  Someone  will  know  that  they 
should  remove  10  beads  from  the  one’s  mark  and 
place  one  bead  on  the  ten’s  mark.  Bring  out  that 
one  bead  on  the  ten’s  mark  stands  for  (represents) 
10  of  the  beads  on  the  one’s  mark. 

Continue  with  joining  the  beads  on  the  ten’s 
mark  and  on  the  hundred’s  mark  in  the  same  way. 
Be  sure  to  record  on  the  chalkboard  the  complete 
algorithm  for  the  work  illustrated  on  the  Arithme- 
Sticks  or  abacus  picture. 

b.  Go  through  other  examples  in  the  same  way 
with  children  who  may  need  help. 

All  pupils  may  work  row  5  as  follows: 

453  =  400  +  50  +  3 
+  104  =  100  +  0  +  4 

500  +  50  +  7  =  557 
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*  This  renaming  of  the  sum  of  the  ones  and  carrying  1  to  ten’s  column 
is  the  same  skill  as  pupils  had  with  2-place  numerals. 


Adding  with  Two  3-Place  Numerals 

Carrying  to  ton’s  place  (Oj 

1.  One  day  the  paper  boy  sold  243  copies  of  one  paper 

367 


and  124  of  another,  or  _?_  copies  in  all.  243  +  124 


n 


B 


a.  Tell  how  to  finish  the  work  for  Ex.  A. 

<n  I 
•»  , 
o  * 

■oil  *i 

4 

23  1  S  *  C 

ei£<o 

2  hundreds  and  4  tens  and  3  ones 

2  [4  J3 

+ 1  hundred  and  2  tens  and  4  ones  ,,A7 

1  *2  *  4 

_?_  and  _?_  and  _?_  ,  or  _?_ 

3*617 

3  hundreds  6  tens  7  ones 

b.  Explain  the  short  way  to  add  243  and  124  (Ex.  B). 

3  +  4=7  Write  7  in  one's  place.  4+2  =  6  Write  6  in  ten’s  place . 

Add  downward:  ones,  then  tens,  then  hundreds. 

2+1  =  3  Write  3  in  hundred’s  place. 

Tell  why  7,  6,  and  3  for  the  sum  are  placed  as  they  are. 


2.  On  still  another  day  the  paper  boy  sold  268  copies 
of  one  paper  and  129  copies  of  the  other.  How  many 
copies  did  he  sell  in  all?  268  +  129  =  n 

*  Explain  the  adding  for  Ex.  C.  In  this  example  why 
must  you  rename  and  carry  1  to  ten’s  column?  The  sum  of 

the  ones  is  greater  than  9. 

3.  How  can  you  check  the  additions  in  Ex.  B  and  C? 

Add  upward 


In  row  4,  explain  the  adding  for  each  example. 


a 

b 

c 

d 

e 

f 

450 

$3.75 

422 

284 

453 

$3.58 

324 

2.03 

338 

407 

218 

5.27 

774 

$5.78 

760 

691 

671 

$8.85 

For  row  5. 

,  tell  which  sums  are 

shown  wrong,  and  why. 

453 

$2.09 

127 

448 

139 

$7.16 

104 

2.57 

855 

323 

214 

2.08 

567 

$4.66 

972 

861 

343 

$9.24 

557 

No  1  to 
be  carried  to 
ten’s  column. 

987 

1  to  be 
carried  to 
ten’s  column. 

771  353 

i  to  be  (one  hundred  sixty-nine)  169 

carried  to 

.  ,  ,  1  to  be 

ten’s  column,  carried  to 

but  no  1  to  ten’s  column, 

be  carried  to 
hundred's  column. 

Try  These 


A.  with  3-ploc*  mimtrolt  [W] 

Copy  the  numerals  in  columns.  Add.  Check  your 
work.  When  you  add  for  Ex.  15-21,  show  the  $  and 
the  cent  point  in  your  answer. 


1. 

818  +  102  920 

8. 

635  +  127  762 

15. 

$4.54  4"  $2.28  $6.82 

2. 

374  +  305  679 

9. 

514  +  206  720 

16. 

$3.28  4-  $0.26  $3.54 

3. 

736  -f  210  946 

10. 

269  +  2  1  8  487 

17. 

$0.04  +  $3.09  $3.13 

4. 

447  +  127  574 

11. 

655  +  18  673 

18. 

$5.83  4-  $4.09  $9.92 

5. 

456  -}•  413  869 

12. 

609  4"  207  8i6 

19. 

$4.43  4-  $0.36  $4.79 

6. 

355  4-  329  684 

13. 

53  4-  118  i7i 

20. 

$4.48  4-  $3.29  $7.77 

7. 

739  +  229  968 

14. 

424  4-  14  438 

21. 

$2.47  4-  $0.39  $2.86 

4  Extra  Examples.  Work  Set  54. 


To  Keep  in  Practice 

A.  oiidS.  [W] 

Rows  1  and  2.  Write  answers  on  folded  paper.  Check. 


a 

b 

c 

d 

e 

f  g 

h 

• 

1 

1. 

412 

90 

78 

91 

78 

48*  $1.59 

64 

50 

4-369 

-38 

+  107 

-66  - 

-56 

+  14*  +5.13 

-29 

+  27 

2. 

781 

89 

52 

526 

185 

91 

25 

42 

22 

562 

62*  $6.72 

647  $0.85 

35 

36 

77 

60 

-42 

+  38 

-44 

+  57 

+8 

+  136  -0.06 

+  57 

-46 

47 

564 

47 

99 

570 

783  $0.79 

93 

14 

Ex.  3-11.  Copy  in  columns  and  work. 

3. 

700  - 

30  0  400 

6. 

83*  -  37* 

46* 

9.  36*  +  19*  +  22*  +  19*  96* 

4. 

48  4-  609  657 

7. 

807  +  87 

894 

10.  $0.24  +  $0.09  +  $0.29  $0.62 

5. 

213  4-  458671 

8. 

70*  —  47* 

23* 

11.  29  +  12  +  18  +  17 

76 

170  (one  hundred  seventy) 


Teaching  Page  170 


Pupil’s  Objective 

To  maintain  competence  in  familiar  types  of 
A.  and  S.  computation. 

Using  the  Text  Page 

•  More  capable  children  should  be  able  to  proceed 
independently  with  the  written  work  at  the  top  of 
the  page.  Slower  learners  should  be  permitted  to  use 
any  written  form  which  gives  them  confidence. 
Assign  one  column  at  a  time  to  slower  learners, 
checking  and  helping  after  the  work  for  each  col¬ 
umn  is  finished.  Before  pupils  copy  Ex.  15-21  in 
columns  show  them  that  the  $  is  written  with  the 
numerals  for  the  first  addend  and  the  sum  only. 
Do  an  example  on  the  board  to  illustrate  the  cor¬ 
rect  way  to  copy  and  find  the  sum  with  numerals 
for  money  numbers. 

•  Some  children  will  need  to  copy  the  examples 
in  rows  1-2  at  the  bottom  of  the  page  before  work¬ 
ing  them.  More  capable  children  may  be  able  to  write 
answers  only  on  folded  paper  for  Ex.  3-11,  as  well 
as  for  the  examples  in  rows  1-2. 

Individualizing  Instruction 

•  Duplicate  sheets  with  the  following  form  for 
pupils  to  use  if  they  need  to  for  Ex.  1—21.  Place 
as  many  of  the  forms  on  the  page  as  space  per¬ 
mits. 


Hundreds 

Tens 

Ones 

•«— The  first  total 
is  written  here. 

If  renaming  is  necessary 
the  renamed  total  is 
written  here. 

•  All  pupils  who  are  ready  may  use  either  of  the 
written  forms  illustrated  below.  Full  understand¬ 
ing  of  what  each  digit  and  its  place  in  the  3-place 
numeral  tell  is  essential  for  the  application  and  use 
of  these  forms.  They  should  not  be  presented  to 
the  children  as  a  “trick”  we  can  use  in  addition. 

a.  In  this  example  the  numbers  of  ones 
are  added  first  and  their  sum  recorded 
below  the  line  as  a  partial  sum.  The 
numbers  of  tens  are  added  and  the  num¬ 
bers  of  hundreds  and  recorded  in  the 
same  way.  Be  sure  to  have  children  show 
8  tens  as  80  and  to  think  of  it  as  part  of  the 
answer.  The  final  sum  must  then  be  calculated  by 
adding  the  partial  sums. 

b.  The  same  example  may  be  worked 
by  adding  first  the  numbers  of  hundreds. 

The  partial  sums  and  the  final  sum 
would  be  shown  as  illustrated  at  the 
right. 

•  Assign  Extra  Examples  Set  54. 


228 
+  169 
300 
80 
17 
397 


228 
+  169 
17 
80 
300 
397 


NOTES 
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Pupil’s  Objective 

To  learn  how  to  subtract  with  3-place  numerals 
when  no  renaming  is  required. 

New  Word  '.parents 

Background 

This  page  and  the  next  are  developmental  lessons 
concerned  with  subtracting  with  3-place  numerals. 
Readiness  for  subtracting  with  3-place  numerals 
has  been  provided  (a)  through  lessons  on  what 
3-place  numerals  show;  (b)  through  experiences  in 
adding  with  such  numerals;  (c)  through  much 
practice  in  subtracting  with  2-place  numerals 
(which  has  provided  a  thorough  acquaintance  with 
the  algorism  and  the  general  procedure  used  in  sub¬ 
tracting);  and  (d)  subtracting  with  3-place  nu¬ 
merals  showing  hundreds  only. 

On  page  171  the  work  is  limited  to  subtraction 
in  which  no  renaming  is  involved.  Children  should 
be  able  to  do  this  work  with  a  knowledge  of  the 
subtraction  facts.  Subtracting  by  using  expanded 
notation  of  3-place  numerals  should  be  used  to 
foster  full  understanding. 

Perhaps  you  will  want  to  begin  to  use  the  plus 
symbol  in  expanded  notation  as  follows: 

_  ?  _  hundreds  +  _  ?  _  tens  +  _  ?  _  ones. 

The  use  of  the  -f-  sign  emphasizes  the  additive 
nature  of  our  decimal  (base-10)  system. 

Pre-Book  Lesson 

•  Consider  a  problem  that  involves  local  data 
involving  hundreds  and  tens  and  ones,  similar  to 
the  following: 

A  total  of  684  children  attend  Lakeside  School. 
Yesterday  420  children  ate  in  the  school  cafeteria 
and  the  others  went  home  for  lunch.  How  many 
children  went  home  for  lunch? 

a.  On  the  chalkboard  show  hundreds,  tens,  ones 
with  blanks  for  a  S.  example  as  follows: 

_  ?  _  hundreds  +  _  ?  _  tens  +  _  ?  _  ones 

—  _  ?  _  hundreds  +  _  ?  _  tens  +  _  ?  _  ones 

_  ?  _  hundreds  +  _  ?  _  tens  +  _  ?  _  ones 

b.  Have  pupils  write  the  digits  that  belong  in 
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each  position  for  a  S.  example  not  requiring  renam¬ 
ing  of  the  sum.  Be  sure  to  discuss  each  step  in 
completing  the  process  and  have  children  tell  what 
each  digit  in  the  result  means. 

c.  Write  examples  of  each  of  the  following  types 
on  the  board: 

672  847  185  595  449 

-251  -  37  -  4  -205  -415 

•  Use  partial  expanded  notation  as  shown  below 
for  illustrating  some  examples: 

725  =  700  +  25 

-315  =  300  +  15 

400  +  10,  or  410 

Using  the  Text  Page 

•  After  discussing  Ex.  1-6  orally,  have  some 
similar  examples  done  on  the  board. 

•  Review  the  checking  of  S.  as  required  in  Ex.  7. 

•  Before  assigning  the  written  work,  discuss  how 
the  $  and  cent  point  are  used  in  Ex.  6.  Discuss  with 
the  class  the  directions  for  working  Ex.  8-19. 

•  For  the  written  work,  permit  slower  learners  to 
use  visual  materials  if  they  need  them. 

Individualizing  Instruction 

•  To  locate  individual  difficulties  and  to  secure  a 
basis  for  remedial  teaching,  you  may  duplicate  the 
set  of  examples  below.  Have  pupils  find  the  errors 
and  correct  them. 

865  958  758  854  629  453 

-523  -403  -  43  -  50  -  7  -  43 

342  545  705  354  612  400 

•  All  pupils  may  do  Ex.  2-6  as  follows: 

835  =  800  +  30  +  5 
-312  =  300  +  10  +  2 

500  +  20  +  3  =  523 

Be  sure  pupils  do  not  become  confused  by  the  plus 
signs  and  forget  that  this  is  a  subtraction  example. 

•  More  capable  children  may  rewrite  Ex.  8-19  as 
addition  number  sentences.  For  example,  Ex.  8, 
999  —  409,  may  be  written  as  an  addition  sentence 
in  two  ways:  409  +  n  =  999  or  n  +  409  =  999. 


Subtracting  with  3-Place  Numerals 

loj 

1.  Of  the  486  people  at  our  school  play,  260  were 


parents.  How  many  were  not  parents?  486  -  260  =  n 

B 

«! 

a.  Finish  and  explain  the  work  for  Ex.  A. 

Hundn 

OO  Tens 

Q\  Ones 

4  hundreds  and  8  tens  and  6  ones 

-  2  hundreds  and  6  tens  and  0  ones 

2:6:0 

2  _?_  and  _?_  tens  and  _?^  ones,  or  _?_ 

hundreds  2  6 

2!2i6 

b.  Explain  the  short  way  to  subtract  as  shown  by 
Ex.  B.  Subtract  ones,  then  tens,  then  hundreds.  v 

6—0=6  Write  6  in  one’s  place.  8—6=2  Write  2  in  ten’s  place. 

4—2=2  Write  2  in  hundred’s  place. 

Explain  the  subtracting  for  each  of  Ex.  2-6. 


2.  835 

3.  $2.39 

4.  176 

5.  329 

6.  $4.98 

312 

2.05 

41 

7 

2.04 

523 

$0.34 

135 

322 

$2.94 

7.  How  do  you  check  the  subtractions  in  Ex.  2-6? 

Add  the  two  addends. 

IWJ 

Copy  in  columns  and  subtract.  Check  your  work. 
When  you  subtract  for  Ex.  16-19,  show  the  $  and  the 
cent  point  in  your  answer. 

8.  999  -  409  590  12.  456  -  334  122  16.  $5.00  -  $4.00  $1.00 

9.  587  -  60  527  13.  608  -  303  305  17.  $1.66  -  $1.36  $0.30 

10.  554  —  532  22  14.  787  —  26  76 1  18.  $7.17  —  $2.15  $5.02 

11.  386  -  275  m  15.  259  -  38  221  19.  $9.89  -  $6.53  $3.36 

Extra  Examples.  Work  Set  55. 
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*  Note  that  this  form  permits  immediate  association  with  former  experience  in  renaming. 


Renaming  with  3-Place  Numerals 

To  show  morn  onts  for  subtracting  [O] 

1.  In  January,  563  people  came  to  our  play.  In  June, 
448  came.  How  many  more  came  in  January  than  in  June? 

563  -  448  =  n  KI 

No  I 

Ex.  A.  Can  you  subtract  the  ones?  Must  you  rename? 


A 

B 

5@ 

C 

s@ 

563 

*  563  =  500  and 

448 

448  =  400  and  48 

448  | 

• 

100  and  15,  or  115 

115 

Check 

563=500  and  63  448  =  400  and  48 

Ex.  B.  Explain  how  563  and  448  are  renamed. 

Ex.  C.  Explain  the  shortest  way  and  the  check. 

6tens  and  3  ones  is  renamed  5  tens  and  13ones.  13—8=5  Write  5  in  one’seolumn. 
5—4=  1  Write  1  in  ten’s  column.  5—4=  1  Write  1  in  hundred’s  column. 

Row  2.  Explain  each  subtraction. 


a 

b 

c 

d 

e  f 

7@ 

7@ 

4(g) 

3(g)  6(g) 

2. 

578 

m 

w 

200 

$445  $9.// 

326 

373 

717 

47 

0.36  8.43 

252 

307 

66 

203 

$4.09  $1.29 

(wj 

Copy  in  columns. 

Subtract.  Check  your  work. 

a 

b 

c 

d 

407 

709 

105 

$4.28 

3. 

765  -  358 

745 

-  36 

811  -  706 

$4.96  -  $0.68 

568 

711 

309 

$4.50 

4. 

992  -  424 

839 

-  128 

918  -  609 

$5.70-  $1.20 

405 

219 

451 

$8.38 

5. 

474  -  69 

267 

-48 

591  -  140 

$8.65  -  $0.27 

54 

228 

608 

$2.06 

6. 

558  -  504 

944 

-716 

937  -  329 

$7.94  -  $5.88 

Extra  Examples.  Work  Sets  56  and  57. 
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Pupil’s  Objective 

To  learn  subtraction  with  3-place  numerals 
when  renaming  to  get  10  more  ones  is  required. 

Pre-Book  Lesson 

•  Briefly  review  the  renaming  of  numbers. 
Write  on  the  chalkboard  sentences  of  the  following 
types: 

a.  46  may  be  renamed  _  ?  _  tens  and  16  ones. 

b.  52  may  be  renamed  4  tens  and  _  ?  _  ones. 

c.  6  tens  and  14  ones  may  be  renamed  _  ?  _. 

d.  273  may  be  renamed  2  hundreds  and  _  ?  _  tens 
and  13  ones. 

•  Have  pupils  turn  to  pages  124  and  132  in  the 
pupil’s  book  where  they  studied  subtracting  with 
2-place  numerals  when  renaming  was  required. 
Review  the  work  on  these  two  pages  orally. 

•  Write  the  following  example  on  the  board: 

652  =  600  +  52 

-328  =  300  +  28 

Use  the  review  of  pages  132-133  as  a  basis  for 
finding  the  answer  to  this  example. 

•  Write  these  examples  on  the  board: 

I© 

a.  5  b.  474 

-1  0  6  -258 

41  6  316 

Discuss  Ex.  a.  Have  a  child  explain  the  sub¬ 
traction.  Be  sure  he  explains  the  renaming  of  the 
tens  and  ones  as  shown  above  the  respective 
columns. 

Discuss  Ex.  b.  Ask  a  child  to  explain  the  sub¬ 
traction.  Bring  out  that  we  can  think  the  renaming 
of  the  tens  and  ones  without  writing  anything  to 
show  it. 

Using  the  Text  Page 

•  Give  demonstrations  of  Ex.  1  and  the  examples 


in  row  2,  if  needed,  to  justify  the  procedures  de¬ 
scribed  in  the  pupil’s  book. 

•  Some  of  your  more  capable  children  may  be  able 
to  write  answers  on  folded  paper  for  rows  3-6. 
Permit  them  to  do  so  as  long  as  they  do  not  make 
mistakes.  Remind  all  pupils  to  check  their  work. 

Individualizing  Instruction 

•  To  locate  individual  difficulties  and  to  secure 
a  basis  for  remedial  teaching,  you  may  duplicate 
the  following  set  of  examples  for  all  pupils: 

a.  Find  examples  with  no  renaming  and  work 
them. 

862  322  241  428  683  359 

-337  -  18  -229  -317  -509  -  48 

b.  In  the  row  above,  copy  examples  where 
renaming  is  needed  and  then  work  them. 

•  Your  slower  learners  may  check  some  of  the 
above  examples  with  representative  materials  or  by 
using  words  and  crutches  as  shown  in  the  two 
illustrative  examples  below. 

862  =  8  hundreds  and  6  tens  and  2  ones 

—  337  =  3  hundreds  and  3  tens  and  7  ones 


8  hundreds  -f-  5  tens  -f-  12  ones  =  8// 

—  3  hundreds  -f-  3  tens  +  7  ones  =  —  3  3  7 

5  hundreds  -f-  2  tens  +  5  ones  =  5  2  5 

•  All  pupils  may  rewrite  some  of  the  examples 

in  rows  3-6  as  addition  sentences  (see  the  third 
item  under  Individualizing  Instruction  on  Teach¬ 
er’s  Page  171). 

•  Assign  Extra  Examples  Sets  56  and  57  as 
needed.  These  sets  should  be  assigned  only  when 
children  have  demonstrated  that  they  are  capable 
of  intelligent  independent  work. 
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Pupil’s  Objective 

To  have  practice  in  adding  and  subtracting  with 
3-place  numerals  in  preparation  for  the  end-of- 
chapter  tests. 

New  Word 

exchange 

Background 

The  extension  of  two  important  skills  learned  in 
adding  and  subtracting  with  2-place  numerals  is 
now  being  made  to  work  with  3-place  numerals — 
in  adding,  the  renaming  of  ones  and  carrying  to 
ten’s  column,  and,  in  subtracting,  the  renaming  of 
the  sum  to  show  more  ones. 

The  examples  at  the  top  of  page  173  may  be  con¬ 
sidered  as  a  progress  test  in  preparation  for  the 
end-of-chapter  testing  program.  The  four  types  of 
computation  covered  and  the  examples  in  which 
they  appear  are  listed  below: 

a.  Adding  with  3-place  numerals  when  no  re¬ 
naming  is  required  (Ex.  4,  9,  12) 

b.  Adding  with  3-place  numerals  when  renaming 
the  ones  and  carrying  to  the  ten’s  column  is  re¬ 
quired  (Ex.  1,  6,  10,  15,  19) 

c.  Subtracting  with  3-place  numerals  when  no 
renaming  is  required  (Ex.  7,  11,  13,  18,  21,  23,  24) 

d.  Subtracting  with  3-place  numerals  when  re¬ 
naming  to  get  more  ones  is  required  (Ex.  2,  3,  5, 
8,  14,  16,  17,  20,  22) 

You  may  wish  to  use  this  section  for  diagnosing 
individual  sources  of  difficulty.  If  a  child  misses 
two  or  more  examples  of  any  particular  type,  then 
his  work  should  be  examined  carefully  to  determine 
the  precise  source  of  error.  Any  remedial  work 
should  be  in  terms  of  the  specific  help  he  needs. 

Pre-Book  Lesson 

•  Review  the  four  different  types  of  computation 
with  3-place  numerals  described  in  the  Background 
section.  Ask  selected  youngsters  to  write  examples 


of  each  kind  on  the  board  and  tell  why  the  example 
is  the  correct  type. 

•  Tell  the  children  that  the  written  work  at  the 
top  of  page  173  covers  examples  like  these. 

Using  the  Text  Page 

•  More  capable  children  may  be  able  to  write  the 
answers  for  Ex.  1-24  on  folded  paper.  Other 
children,  of  course,  will  need  to  copy  the  examples 
in  columns  before  working  them. 

•  The  enrichment  exercises  may  be  assigned  on 
an  individual  basis  as  preparation  for  class  demon¬ 
stration  or  they  may  be  discussed  with  the  entire 
class.  If  you  can  have  enough  cents  and  dimes 
coins  available,  it  would  be  worthwhile  to  have 
actual  coins  used.  Otherwise,  pupils  may  use  com¬ 
mercially  prepared  toy  money*  or  toy  money  the 
children  have  made. 

The  actual  exchanging  of  1  dime  for  10  cents  or 
vice  versa  should  be  one  more  good  way  of  demon¬ 
strating  meaning  for  renaming  and  carrying. 


Individualizing  Instruction 

•  Slower  learners  who  are  having  obvious  difficulty 
with  the  written  work  on  this  page  may  use  any 
form  of  expanded  notation  that  will  help  them  build 
further  understanding  as  well  as  computational 
skill. 

•  Assign  Extra  Examples  Sets  58  and  59  as 
needed. 

•  All  pupils  may  do  the  following  examples  for 
more  practice  with  addition  and  subtraction  with 
3-place  numerals  when  finding  what  n  stands  for. 


1.  n  +  215  =  621 

2.  n  =  316  +  276 

3.  728  -  n  =  406 

4.  n  +  258  =  793 

5.  n  -  263  =  430 

6.  216  +  n  =  476 


7.  n  =  365  -  128 

8.  n  —  45  =  748 

9.  547  -  219  =  n 

10.  88  +  n  =  591 

11.  205  +  366  =  n 

12.  n  +  163  =  492 


*  See  16,  page  xix. 
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Practice  with  3-Place  Numerals 

A.  and  S.  [W] 


Copy  in  columns  and  find  the  answers.  Check. 


1. 

339  +  601  940 

9. 

243  +  725  968 

17. 

$0.82 

$3.91  -  $3.09 

$0.30 

2. 

791  —  83  708 

10. 

709  +  88  797 

18. 

$0.89  -  $0.59 

$3.75 

3. 

680  -  674  6 

11. 

188  -  68  '2o 

19. 

$3.29  +  $0.46 

$0.07 

4. 

70  +  600  670 

12. 

576  +  202  778 

20. 

$4.63  -  $4.56 

$3.27 

5. 

791  —  634  157 

13. 

289  -  35  254 

21. 

$3.67  -  $0.40 

$4.26 

6. 

69  +  825  894 

14. 

790  -  476  314 

22. 

$5.81  -  $1.55 

$1.72 

7. 

598  -  72  526 

15. 

609  +  57  666 

23. 

$5.75  -  $4.03 

$2.52 

8. 

673  -  259  4u 

16. 

363  -  25  338 

24. 

$2.96  -  $0.44 

Extra  Examples.  Work  Sets  58  and  59. 


Do  You  Like  to  Try  New  Things? 

Enrichment  [W] 

Get  some  real  money  if  you  can.  If  you  cannot,  then 
make  paper  bills  and  coins,  for  dollars  and  for  dimes  and 
cents. 


Use  your  money  to  find  the  answers  for  Ex.  A-F. 


A 

B 

c 

D 

E 

F 

39 

147 

56 

71 

180 

145 

+48 

+  38 

+  68 

-26 

-34 

-59 

87 

185 

124 

45 

146 

86 

Be  ready  to  explain  your  work  to  the  class.  Use  the 


coins  to  show  why  we  exchange  10  cents  for  1  dime  when 
we  would  carry  to  ten’s  place.  Show  why  we  exchange 
1  dime  for  10  cents  when  we  must  show  more  ones. 

♦  Extra  Problems.  Work  Set  8. 
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Can  You  Solve  Problems? 


Problem  T»tt  4 


Write  your  work  for  problems  1-8. 

1.  A  truck  brought  a  load  of  Christmas  trees  730 
miles  from  the  woods  to  Elm  City.  After  going  415  miles, 
how  many  more  miles  did  it  have  to  go?  3 is  miles 

2.  In  the  load  were  150  tall  trees  and  107  short  trees. 
How  many  trees  of  the  two  kinds  were  there?  257  trees 

3.  The  tree  Mr.  Barnes  bought  cost  $8.60.  How  much 
change  should  he  have  had  from  $8.75?  $0.15 

4.  Ella  Barnes  made  a  popcorn  string  36  inches  long. 
Ann  Barnes’s  popcorn  string  was  9  inches  longer.  How 
long  was  Ann’s  string?  45  inches 

5.  It  took  Ann  45  minutes  to  make  her  string.  Ella 
made  hers  in  8  minutes  less.  How  long  did  it  take  Ella? 

37  minutes 

6.  A  long  string  of  electric  lights  had  24  bulbs.  A 
shorter  string  had  15  bulbs.  How  many  fewer  bulbs  did 
the  shorter  string  have?  9  fewer 

7.  Mrs.  Barnes  bought  three  boxes  of  colored  balls 
at  45?,  390,  and  15^.  How  much  did  she  spend?  99* 

8.  Henry  Barnes  counted  all  the  electric  bulbs  on 
the  tree.  He  counted  12  red,  10  yellow,  15  blue,  and 
16  white.  How  many  bulbs  did  he  count?  53  bulbs 
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Pupil’s  Objective 

To  work  the  end-of-chapter  test  on  problem¬ 
solving. 

New  Words 

electric,  string 

Background 

This  is  the  first  of  the  group  of  pages  providing 
the  end-of-chapter  tests  for  chapter  4.  The  prob¬ 
lems  on  this  page  involve  addition  and  subtraction 
of  the  types  taught  within  the  chapter  or  in  pre¬ 
ceding  chapters,  so  should  not  be  too  difficult  at 
this  time. 

Pre-Book  Lesson 

Before  administering  the  test,  you  may  wish  to 
review  once  more  some  of  the  situations  requiring 
subtraction  and  thus  provide  good  background  for  a 
test  on  A.  and  S.  problem-solving. 


Using  the  Text  Page 

Be  prepared  to  help  children  who  have  reading 
difficulties.  You  may  wish  to  discuss  each  item  of 
this  test  after  all  children  have  completed  their 
work. 

Individualizing  Instruction 

•  Have  all  pupils  write  an  ^-example  for  each 
problem  in  the  test  on  page  174.  Remind  pupils 
that  in  these  examples  n  should  stand  for  the  answer 
each  time. 

•  For  each  problem,  have  the  more  capable  children 
draw  an  abacus  picture  and  show  the  adding  or 
subtracting  for  the  problem. 

•  Assign  sets  of  Extra  Problems  or  Extra  Exam¬ 
ples  as  necessary. 

•  For  suggestions  about  scoring  pupils’  papers, 
see  Individualizing  Instruction  on  Teaching  Pages 
50  and  51,  and  Table  of  Per  Cents  on  Teaching 
Pages  176  and  177. 


NOTES 


\ 

\ 


Teacher’s  Page  174 


Teaching  Page  175 


Pupil’s  Objectives 

(a)  To  diagnose  difficulties  with  skills  taught  in 
the  chapter  and  to  find  help  in  developmental  and 
practice  materials  on  pages  listed;  and  (b)  to  have 
practice  in  estimating  answers  for  A.  and  S. 
examples. 

Using  the  Text  Page 

•  Remind  pupils  about  how  to  use  the  diagnostic 
test  and  explain  that,  in  this  way,  pupils  can  find 
out  their  weaknesses  and  review  any  materials 


about  which  they  are  uncertain.  If  pupils  miss  two 
or  more  items  in  any  one  row  they  are  in  need  of 
special  help.  They  may  refer  to  the  study  pages 
recommended  for  each  row.  Children  who  miss 
just  one  item  may  need  some  additional  practice. 
Sets  for  extra  practice  are  suggested. 

•  Use  the  oral  practice  in  estimating  answers  at 
the  bottom  of  the  page  as  a  “change  of  pace” 
between  testing  sessions.  Review  rounding  to  the 
nearest  number  of  tens  before  starting.  Have 
pupils  tell  the  number  of  tens  they  used  to  estimate 
an  answer.  This  is  a  very  good  type  of  practice. 


NOTES 
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Do  You  Make  Mistakes? 


Diagnostic  Tost  4 

Write  answers  on  folded  paper.  Check  carefully. 


a 

b 

c 

d 

1. 

32 

8 

14 

27 

30 

43 

28 

5 

+ 16 

+  16 

+  32 

+  54 

2. 


78 


-£L 


2L. 


M. 


17 

9 

12 

11* 

16 

8 

14 

28* 

23 

37 

5 

16* 

+38 

+45 

+43 

+  28* 

94 


-22,, 


JUL 


Study 

Pages 

Practice 

Sets 

150 

52 

152 

53 

168,  169, 
171 

55 

169 

54 

172 

56-59 

5. 


3. 

400 

+200 

..... .600 . 

746 
+  243 

.... 9&9 

457 

-324 

.  133 . 

989 

-653 

. . 336 

4. 

716 

609 

453 

739 

+209 

+  207 

+  429 

+  128 

841 

680 

972 

575 

715 

-463 

-534 

-326 

1  9  f* 

91  7 

43K 

Oral  Practice  in  Estimating  Answers 

Menial  procedure* 

Estimate  answers,  first  by  rows,  then  by  columns. 

a  b  c  d  e 

1.  42  +  37  80  73  -  39  30  63+  15  8o  58  -  2340  64-  32  30 

2.  65  -  28  40  18  +  47  70  92  -  49  40  87  -  46  40  57  -  26  30 

3.  39  +  21  60  82  —  54  30  78  —  27  50  17  +  18  40  26  +  44  70 

(one  hundred  seventy-five)  175 


Do  You  Understand? 

Tati  of  Information  and  Moaning  4 

1.  When  the  number  for  a  set  is  14,  the  numbers  for 
three  parts  are  6,  3,  and  _?!. 

2.  Copy  each  of  these  that  is  less  than  1  pound: 

11  ouruces;  15  ounces  , 

18  ounces  11  ounces  21  ounces  15  ounces 


B 


D 


12. 


Write  the  letter  of  the  picture  that  shows 

3.  sixths,  c  4.  eighths.  B  5.  fifths.  D 


Write  what  is  missing  in  each  of  Ex.  6-12. 

12 

6.  In  1  dozen  plums  there  are  _?_  plums. 

9 

7.  If  you  get  ts  of  a  cake,  there  can  be  _?_ 
other  pieces  of  the  same  size. 

8.  If  a  2-place  numeral  ends  in  5,  you  round 
the  number  to  the  next  _?.  ten. 

9.  A  box  is  marked  i  doz.  If  nothing  has  been 
taken  from  the  box  there  should  be  _?_  things  in 
it  now. 


10.  Picture  E  does  not  show  sevenths  because 

same  size 

the  parts  are  not  the  _?_  _?_. 

8  6 
806  =  _?_  hundreds  and  _?_  ones 


=  80  T.  and  6  T_,  or  T  + 

7  5  9 

=  _?_  hundreds  and  _?_  tens  and  _?_ 

75 .  ,  9  750  9. 

=  _?_  tens  and  ones,  or  _?_  +  _? 


Show  the  number  n  stands  for  in  each  of  Ex.  13-17. 

70  40  30 

13.  n-  40  =  30  14.  90  -  n  =  50  15.  30  +  n  =  60 

16.  6  +  9  =  n  17.  (3  +  2  +  8)  -  n  =  0 
176  (one  hundred  seventy-six) 


Teaching  Pages  176  and  177 


Pupil’s  Objective 

To  evaluate  the  learning  of  the  content  of 
chapter  4. 

New  Word 

(page  176)  plums 

Using  the  Text  Pages  (pages  176-177) 

It  would  be  a  good  idea  to  discuss  each  of  the 
items  in  this  test  after  pupils  have  written  their 


answers.  Ask  questions  like,  “Why?”  “Is  there 
another  way  to  get  the  answer?” 

Using  the  Text  Page  (page  177) 

•  From  the  results  of  this  Computation  Test, 
you  should  get  a  very  good  idea  of  the  abilities  of 
your  pupils  to  add  and  subtract  with  2-  and  3-place 
numerals. 

•  Use  the  tables  below  to  find  the  per-cent  scores 
for  the  individual  record  cards  (see  Teaching 
Pages  50  and  51). 


Table  of  Per  Cents  for  Chapter  4  Scores 


Problem  Test 

Computation  Test 

Score 

Per  Cent 

Score 

Per  Cent 

Score 

Per  Cent 

Score 

Per  Cent 

1 

13 

1 

4 

9 

38 

17 

71 

2 

25 

2 

8 

10 

42 

18 

75 

3 

38 

3 

13 

11 

46 

19 

79 

4 

50 

4 

17 

12 

50 

20 

83 

5 

63 

5 

21 

13 

54 

21 

88 

6 

75 

6 

25 

14 

58 

22 

92 

7 

88 

7 

29 

15 

63 

23 

96 

8 

100 

8 

33 

16 

67 

24 

100 

Suggestions  for  Material  to  Accompany  End-of-Chapter  4  Tests 


After  administering  the  tests  on  pages  174-177, 
in  all  probability  you  will  find  that  some  pupils 
need  additional  help  or  review  before  proceeding 
to  the  work  of  the  next  chapter.  Meanwhile,  you 
may  find  one  or  more  of  the  following  suggestions 
valuable  for  use  with  those  children  who  have 
finished  their  work  and  are  ready  to  go  on  to  the 
work  in  chapter  5. 

| 

Alternate  Uses  of  Pages  in  Chapter  4 

{ 

Page  143.  Children  may  draw  models  of  rec¬ 
tangles  (some  may  be  squares)  and  then  separate 

i  the  inside  of  each  into  any  of  two  to  ten  parts  of 
the  same  size.  Then,  in  each  rectangle,  they  may 
shade  or  color  one  of  the  parts  and  label  it  with  the 
correct  fraction. 

Urn 


Page  144  (bottom).  Children  may  write  and  com¬ 
plete  if-then  sentences  of  their  own.  Then,  they  may 
exchange  papers  with  others  and  check. 

Page  149  (bottom).  Pupils  may  write  sentences 
showing  a  number  (between  20  and  30)  as  equal  to 
3  of  its  addends.  They  then  may  try  to  write  sen¬ 
tences  showing  a  number  (between  15  and  25)  as 
equal  to  4  of  its  addends.  Examples: 

28  =  12  +  13  +  3 
19  =  4  +  5  +  7  +  3 

Page  153.  From  the  table  on  page  153,  pupils 
may  make  up  five  problems  and  then  solve  them. 

Page  165.  Children  may  make  a  chart  like  the 
one  on  this  page  in  which  they  fill  in  the  appropriate 
information  in  each  column  for  other  items. 


Teacher’s  Page  176 


Supplementary  Activities 

•  More  capable  children  may  try  these  examples: 


3,257 

80,495 

12,345 

2,468 

+4,612 

+  2,503 

+  54,321 

+  7,531 

4,627 

27,058 

65,806 

77,664 

+1,154 

+  61,927 

+  2,079 

+  12,018 

•  In  the  following  exercises,  the  child  is  to  indi¬ 
cate  the  appropriate  (A.  or  S.)  operation  sign. 


30  24  =  27  n  O  4  =  1 

8  0  5  =  3  32  O  16  =  48 

8  O  5  =  13  38  O  16  =  22 

•  Pupils  may  write  3-place  numerals  in  expanded 
form,  as  shown  below  and  continue  to  write  others. 

427  =  400  +  20  +  7 
309  = 

•  More  capable  learners  should  be  able  to  find  the 
number  for  n  in  each  of  the  following  sentences: 

(42  +  n)  -  15  =  34  87  =  (52  +  n)  +  10 

12  +  (59  -  n)  =  68  n  =  25  -  (13  -  8) 

n  -  (27  -  22)  =  14  0  =  47  -  (25  +  n) 

•  Do  you  see  three  triangles  in  this  picture? 


How  many  triangles  do  you  see  in  these  pictures? 

& 


•  Two  activities  in  coordinate  geometry  (see 
Teaching  Pages  92-93  and  138-139)  have  been  sug¬ 
gested  to  help  children  identify  or  describe  a 
location — using  numerals  in  an  array  chart  and 
using  numerals  naming  points  on  a  number-line 
picture.  The  number  line,  more  often  than  not,  is 
drawn  horizontally.  However,  it  may  be  drawn 
vertically,  diagonally,  or  in  any  way  one  wishes. 


For  the  activity  suggested  below,  children  must 
think  of  a  picture  of  two  number  lines,  one  hori¬ 
zontal  and  one  vertical,  which  intersect  at  0. 

n 

3 


2 


1 


Ot 


1 


2  3  4  5 


6  7 


-► 


The  idea  is  to  describe  the  location  of  a  position 
on  a  flat  surface  by  using  the  picture  of  two  number 
lines.  In  addition  to  the  two  number  lines  pic¬ 
tured,  we  need  coordinate  lines  to  help  us.  In  the 
drawing  below,  the  location  of  +  is  over  5  and  up  3. 


It  is  customary  always  to  list  the  horizontal 
coordinate  first.  Eventually  children  may  describe 
the  location  of  i?  by  merely  writing  the  ordered 
pair  (5,3). 


Ditto  a  drawing  similar  to  the  one  below. 
Children  may  tell  and/or  write  the  locations  of  the 
various  symbols  on  the  picture. 


The  E  (or  $  or  N  or  *  or  H)  is  over _ and 

up - 


Teacher’s  Page  177 


Write  each  example  with  its  answer  a  shorter  way. 

three  5’s  =  15  four  2’s  =  8 

18.  5  -f-  5  +  5  =  15  19.  2-f2  +  2  +  2  =  8 

20.  Draw  a  picture  of  a  rectangle  and  show  the  inside 
of  it  in  fourths. 

Which  answer  must  be  wrong  in  Ex.  21  and  Ex.  22? 

21.  25  +  47  72  14  62  u  22.  41  -  27  52  24  14  52 

Copy  and  write  >  for  is  greater  than  or  <  for 
is  less  than  or  =  for  is  equal  to  where  you  see  _?_. 

23.  (35  -  5)  _?_  (20  +  10)  24.  (14  +  50)  _?.  (90  -  10) 

Write  an  ^-example  for  each  of  these  problems  on 
page  174: 

730—415=  n  150+  107=n  36+9=n 

25.  Problem  1  26.  Problem  2  27.  Problem  4 

How  Well  Can  You  Compute? 

Computation  Tost  4 

Copy  in  columns,  and  add  or  subtract.  Check. 

1.  480  -  79401  7.  245  +  3427?  13.  $5.06  -  $3.06  $2.00 

2.  408  +  287695  8.  992  -  638354  14.  $6.87  -  $4.59  $2.25 

3.  91  -  5635  9.  49  +  38  s?  15.  $8.02  +  $0.69  $8.71 

4.  345  +  227572  10.  587  -  5672o  16.  $1.88  -  $1.39  $0.49 

5.  87*  -  22*65*  11.  816  -  707io9  17.  $6.06  +  $2.53  $8.59 

6.  207  +  636843  12.  655  -  546  109  18.  $9.44  -  $5.28$4.i6 

19.  2,  40,  28,  2494  22.  19*,  37*,  8*,  7#  71* 

20.  47,  9,  7,  17so  23.  $0.18,  $0.59,  $0.03,  $0.18  $o.9s 

21.  9*,  29*,  46*,  10*94*  24.  $0.39,  $0.06,  $0.18,  $0.15  $0.78 

(one  hundred  seventy-seven)  177 
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J/4.rne.s  for  fhe  number  15“  £o^id&<AuA«*>z^ 

a..  3+  iz.  as-  |S'-3 

.  b  5+  S'*  5"  -fr.  *3-^+4) 

•  C.  Ilf  0-  *>.  21  -(2<2*J) 

d-  0*<1)+  J  X-45-30 

&  Ht  *f  +  >f+3  ^  r7*7^)-fc 

-f  Cj+ ¥>©♦■?)  +  p»+sWa*'} 


+l++p3t; 


*  Discovering  Many  Names  for  a  Number 

[O] 

As  you  know,  a  number  may  have  more  than  one  name. 
The  number  15  has  the  names  6  +  9,  8  +  7,  and  10+5 
but  it  has  other  names,  too. 

With  the  help  of  the  class,  Bob  and  Peg  wrote  on  the 
board  other  whole-number  names  for  15. 


Look  at  the  picture,  and  study  Bob’s  list  of  names. 

1.  In  his  list,  addition  was  used.  Explain  why  each 
set  of  numerals  in  Bob’s  list  names  15. 


2.  On  the  board  write  four  other  whole-number  names 
for  15.  Use  any  of  the  ways  you  see  in  Bob’s  list. 

Answers  will  vary. 

Now  study  Peg’s  list  of  names  for  15. 

3.  Subtraction  was  used  this  time.  Explain  why  each 
set  of  numerals  in  Peg’s  list  names  15. 


178 


4.  On  the  board  write  four  other  whole-number  names 
for  15.  Use  any  of  the  ways  you  see  in  Peg’s  list. 


(one  hundred  seventy-eight) 


Answers  will  vary. 


*  Pupils  have  been  working  casually  with  other  names  for  numbers,  as  (4  +  3)  for  7,  and  re¬ 
naming  numbers,  as  4  tens  and  7  ones  =  3  tens  and  17  ones .  Now  the  topic  is  pointed  up  to 
show  pupils  that,  by  using  A.  and  S.,  they  may  give  very  many  names  to  a  number. 


Overview  — Chapter  5 


•  With  chapter  5,  your  pupils  are  beginning  the 
second  half  of  their  arithmetic  work  in  grade  3. 
Now  the  work  is  extended  in  addition  to  renaming 
the  sums  of  both  the  ones  and  the  tens  and  carrying 
the  necessary  digits.  In  subtraction,  the  extension 
is  made  to  renaming  to  show  more  tens  and  more 
ones  when  subtraction  was  not  possible. 

In  this  chapter  the  work  with  multiplication 
really  gets  under  way.  Emphasis  is  put  on  the  idea 
that,  to  find  the  number  for  a  total,  we  may  always 
add  but  when  the  sets  of  things  for  which  we  want  to 
find  the  number  for  the  total  are  equivalent — that 
is,  when  the  numbers  for  the  sets  are  equal — we  can 
multiply.  In  this  chapter  the  meaning  and  the 
tables  of  multiplication  facts  for  2  and  for  2’s  are 
developed.  Immediately  now  and  with  the  devel¬ 
opment  of  other  multiplication  tables,  and  hence 
pairs  of  facts,  pupils  are  putting  into  use  the  Com¬ 
mutative  Property  of  Multiplication — i.e.,  2  X  4  = 
4X2,  3  X  5  =  5  X  3,  and  so  on. 

In  order  to  emphasize  the  ease  with  which  we 
work  when  we  use  our  base-ten  numeration  system 
and  its  place  values,  some  work  with  Roman  Nu¬ 
merals — a  numeration  system  which  does  not  use 
place  value — is  introduced. 

•  Problem-Solving.  In  this  chapter,  while 


maintaining  the  choosing  and  writing  of  /z-sentences 
for  problems,  making  problems,  and  working  prob¬ 
lems  orally,  work  is  extended  now  to  problems  with 
data  missing  and  to  those  with  extra  data. 

•  Maintenance.  Topics  begun  in  earlier  chap¬ 
ters  are  extended  now  to  make  use  of  3-place  nu¬ 
merals — inequalities,  work  with  n  to  stand  for  a 
number,  and  if-then  sentences  for  work  with  logic. 

In  addition  to  incidental  references  to  geometric 
forms  used  in  work  with  fraction  numbers,  geometry 
is  maintained  and  extended  in  this  chapter  to  in¬ 
clude  work  on  the  naming  of  polygons  and  their 
sides  in  the  several  ways. 

•  Enrichment.  The  enrichment  provided  in 
this  chapter  for  the  more  capable  children,  in  addi¬ 
tion  to  the  reservoir  of  suggestions  at  the  end  of  the 
pupil’s  text,  includes  extended  work  with  parenthe¬ 
ses — the  making  of  examples  for  comparing  two 
numbers — ,  an  exercise  in  finding  answers  for  multi¬ 
plication  examples  by  using  a  number  line  and 
adding,  and  also  some  work  with  magic  squares. 

•  Testing.  There  appear  as  usual  the  mainte¬ 
nance,  mid-chapter  review,  and  the  end-of-chapter 
tests — Problem-Solving  Test,  Diagnostic  Test,  Test 
of  Information  and  Meaning,  and  Computation 
Test. 


Teaching  Pages  178  and  179 


Pupil’s  Objectives 

(a)  To  learn  more  about  the  many  different  ways 
of  renaming  a  number;  and  (b)  to  learn  to  read 
problems  carefully,  in  order  to  detect  the  absence 
of  relevant  material. 

New  Word 

list 

Background 

The  idea  of  renaming  a  number  has  been  devel¬ 
oped  extensively  in  the  MWN  program.  For  the 
most  part,  the  renaming  of  a  number  has  been 
limited  to  two  numerals  and  one  operation.  The 
material  on  these  two  pages  extends  renaming  to 


the  use  of  three  or  more  numerals  and  two  opera¬ 
tions. 

A  number  may  be  named  in  many  different  ways. 
We  use  numerals  to  name  numbers.  For  example, 
(7  —  5)  is  said  to  be  a  numeral  that  names  the  num¬ 
ber  two.  Young  children  often  become  confused 
when  the  number-numeral  distinction  is  belabored. 
You  will  find  it  possible  to  discuss  and  write  names 
for  numbers  and  to  rename  numbers  without  always 
having  to  resort  to  using  the  term  “numeral.” 

We  use  parentheses  to  identify  numbers  that 
have  been  renamed.  In  (3  +  4)  —  (2  +  1)  two 
numbers  have  been  named;  7  and  3.  As  shown, 
operations  indicated  within  parentheses  should  be 
done  before  proceeding  with  other  operations. 


Teacher’s  Page  178 


The  work  with  problems  at  the  bottom  of  page 
179  is  new.  Ex.  1-7  are  samples  of  incomplete 
problem  situations.  Experience  in  telling  what  is 
missing  in  these  exercises  is  intended  to  alert  your 
pupils  to  the  advisability  of  reading  problems  all 
the  way  through  and  of  making  sure  they  have  at 
hand  all  the  information  needed  for  problem 
solutions. 

Pre-Book  Lesson  (pages  178-179,  top) 

•  During  class  discussion,  ask  pupils  to  tell 
different  ways  to  name  eight.  As  each  way  is  men¬ 
tioned,  write  it  on  the  chalkboard. 

You  may  find  that  if  the  first  child  uses  addition 
in  naming  eight,  all  subsequent  suggestions  will  be 
in  terms  of  addition.  Encourage  children  to  be 
good  thinkers  and  try  to  name  eight  in  as  many 
different  ways  as  possible.  Make  certain  that  both 
addition  and  subtraction  are  used. 

You  must  also  be  prepared  for  suggestions  which 
have  never  been  studied  formally  in  class.  For 
example,  some  child  may  name  eight  as  (100  —  92). 

•  If  eight  has  not  been  named  with  the  use  of 
three  or  more  addends,  you  may  introduce  the 
possibility  as  follows: 

Perhaps  4  +  4  has  been  suggested.  Ask  if  4  can 
be  renamed  in  any  other  way.  Indicate  the  sugges¬ 
tions  for  renaming  4  by  using  parentheses.  You 
may  have  examples  like  the  following  written  on 
the  board: 

(3  +  1)  +  4 
(6  -  2)  +  4 

Be  sure  to  emphasize  the  use  of  parentheses  as  a 
means  of  indicating  part  of  a  name. 

•  After  eight  has  been  named  using  two  and 
three  numerals,  ask  pupils  if  they  think  there  are 
any  other  names  for  the  number  eight.  Guide 
pupils  to  understand  that  a  number  may  have  so 
many  different  names  that  we  could  not  even  give 
all  of  them. 

Using  the  Text  Pages  (pages  178-179,  top) 

You  may  find  it  useful  to  have  different  children 
write  Ex.  5-7  on  the  board  during  the  accompany¬ 
ing  discussion.  The  work  with  the  parentheses 
may  require  rather  careful  development. 


Pre-Book  Lesson  (page  179,  bottom) 

Before  doing  the  problem  work,  you  may  discuss 
briefly  some  familiar  instances  where  people  must 
anticipate  needs  or  consider  the  total  situation 
before  taking  action.  Common  experiences  would 
include  making  plans  for  a  trip  or  having  materials 
ready  before  undertaking  a  task. 

Using  the  Text  Page  (page  179,  bottom) 

•  Note  that  Ex.  3  gives  all  the  information  neces¬ 
sary  to  find  a  solution.  See  if  any  youngster  can 
see  this. 

•  You  may  wish  to  consider  translating  the  in¬ 
formation  given  in  a  problem  into  a  mathematical 
sentence.  In  doing  so,  children  will  be  able  to 
see  that  the  sentence  would  show  two  unknown 
numbers. 

•  Notice  that  numbers  less  than  50  are  to  be 
used  in  working  the  problems.  (This  means  that 
50  cannot  be  used.) 

Individualizing  Instruction 

•  You  may  expand  upon  the  problem-solving 
lesson  in  an  effort  to  develop  foresight  as  a  general 
characteristic  among  your  pupils.  If  you  are  not 
already  doing  so,  try  utilizing  your  daily  program 
with  all  pupils  participating  in  suggesting  solutions 
for  actual  problems  that  may  arise. 

•  Slower  learners  may  need  renaming  practice 
with  numbers  no  greater  than  the  teens  or  the 
twenties.  Each  pupil  may  work  with  a  partner. 
Have  each  partner  write  names  for  the  same  num¬ 
ber.  Then  they  may  check  each  other’s  work  to  see 
if  each  name  is  correct. 

•  All  pupils  would  extend  their  understanding  of 
the  decimal  system  and  expanded  notation  by 
showing  tens  and  ones  to  name  a  number  shown 
by  a  2-place  numeral.  For  45  they  may  show 
(20  +  20  +  5)  or  (10  +  10  +  10  +  10  +  5)  or 
(50  —  5),  and  so  on. 

Write  2-place  numerals  on  the  board  or  dupli¬ 
cate  them  on  paper  and  have  children  name  the 
number  shown  in  terms  of  tens  and  ones  only. 

•  More  capable  children  may  name  the  number 
shown  by  a  2-place  or  a  3-place  numeral  in  any 
way  they  wish.  Permit  them  the  opportunity  to  be 
as  creative  as  possible. 

•  Use  Extra  Activity  Set  96  as  needed. 
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Finish  Ex.  5-7  by  saying  what  is  missing. 

5.  Names  for  17  6.  Names  for  28  7.  Names  for  32 

a.  22  -  .?_  s  a.  20  +  .?!  ?  a.  (8  +  7  +  9)  + 

b.  (3  +  3  +  3)  +  _?_  j  b.  7  4-  7  +  7  +  _?_  ^  b.  (60  —  20)  —  6_?_ 

c.  (10  +  10)  -  (2  +  -?-)  c.  (12  +  4  +  8)  +  c.  40  -  (2  +  _?_) 

[W] 

Write  four  other  names  for  the  number 


8.  21.  9.  14.  10.  27.  11.  18.  12.  30. 

Answers  will  vary. 

•Extra  Activity.  Work  Set  96. 


Problems  for  Careful  Readers 

Providing  mining  data /  to Iving  problnmt  [O] 

In  some  of  these  problems  something  is  missing.  What 
is  it? 

1.  Sue  bought  eggs.  How  much  of  her  75<£  was  left? 

Price  of  the  eggs. 

2.  Two  of  Ed’s  words  were  wrong,  so  _?_  were  not. 

How  many  words  in  all. 

3.  From  head  to  tail  our  cat  measures  28  inches.  Our 
dog  measures  17  inches  more.  How  long  is  our  dog? 

Nothing  is  missing. 

4.  Mike  has  33tf.  How  much  more  does  he  need  to 

buy  a  ball?  ph  ce  of  the  ball. 

5.  Tom  is  8  years  older  than  Fred.  How  old  is  Fred? 

Age  of  Tom. 

6.  Jean  spent  27tf  for  a  book.  She  spent  what  was 
left  for  some  paper.  How  much  did  the  paper  cost? 

Amount  of  money  Jean  had  at  first. 

7.  Tom  has  18  jacks  now.  How  many  has  he  lost? 

How  many  jacks  he  had  in  all. 

[W] 

Where  you  need  numbers,  use  any  that  are  less  than 
50  and  work  Ex.  1-7.  Answers  will  vary. 
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*  Since  so  few  Roman  numerals  involve  subtraction,  strive  for  immediate  recognition  of  these. 


Roman  Numerals 

I  through  XII  [O] 

1.  The  Roman  I  means  1.  Why  can  you  remember 
this?  What  is  our  numeral  for  II ?2  for  III?  3 


2.  Writing  I  after  a  numeral  means  that  the  new 
number  is  greater  by  _?_.  1 


3.  The  letter  V  was  used  by  the  Romans 
to  mean  5.  Some  say  that  V  was  used  to 
mean  all  the  fingers  on  one  hand.  Do  you  see 
a  V  in  the  picture  at  the  left?  Yes 


4.  Write  on  the  board  our  numeral  for  VI;  VII;  VIII. 

6  7  8 

The  letter  X  was  used  by  the  Romans  to  mean  10. 

Y  es 

5.  In  X,  do  you  see  two  V’s  (two  5’s)?  AExplain. 

Two  V’s  which  have  been  joined. 

*  6.  The  Roman  numeral  for  4  is  IV  and  for  9  is  IX. 

a.  Writing  I  before  V  means  1  less  than  _?_. 

b.  Writing  I  before  X  means  1  _?^than  _?_!° 

less 

Tell  what  these  Roman  numerals  mean,  and  why: 

11;  1  more  than  10  9;  1  less  than  10  8;  3  more  than  5 

7.  XI  8.  XII  9.  IX  10.  VII  11.  VIII 


1 2;  2  more  than  1 0  7;  2  more  than  5 


Teaching  Pages  180  and  181 


Pupil’s  Objectives 

(a)  To  learn  the  rationale  of  the  Roman  nu¬ 
merals  through  XII  and  to  learn  how  to  read  and 
write  them;  and  (b)  to  practice  finding  the  number 
for  n  in  addition  and  subtraction  sentences. 

Background 

Today  Roman  numerals  are  seldom  used.  Yet 
an  important  reason  for  learning  about  the  Roman 
system  of  numeration  is  to  foster  greater  under¬ 
standing  of  the  system  we  are  now  using.  Children 
should  understand  that  the  Hindu-Arabic  decimal 
system  they  are  learning  is  not  the  only  means  of 
recording  number  ideas  that  has  been  used  or  is 
now  being  used. 

The  story  about  the  “fisherman’s”  system  sug¬ 
gested  for  page  4  of  the  pupil’s  text  is  but  one  of  the 
many  stages  in  the  historical  development  of  the 
system  of  notation  presently  in  use.  The  fisherman’s 
system  was  similar  to  the  abacus  with  a  base  of  10 
and  was  positional  in  nature.  At  another  time  and 
in  another  type  of  work,  sheepherders  developed  a 
system  with  a  base  of  10  which  was  not  positional 
in  nature. 

The  Romans  developed  a  means  of  recording 
number  ideas  which  had  neither  a  base  of  10  nor 
was  positional  in  nature.  They  developed  a  set  of 
symbols  resembling  some  of  the  capital  letters  as  we 
now  know  them:  I,  V,  X,  L,  C,  M.  Where  our 
present  system  is  positional  and  additive  in  nature, 
the  Roman  system  is  not  positional  (L  stands  for  50 
independent  of  a  position)  and  it  is  subtractive  as 
well  as  additive.  Anytime  that  a  symbol  precedes 
one  showing  a  greater  number,  the  lesser  number  is 
subtracted  from  the  greater  one  to  identify  the 
number.  (IX  stands  for  ten  minus  one.)  When  a 
lesser  number  is  shown  directly  after  a  greater  one, 
the  two  are  added  to  identify  the  number.  (XI 
stands  for  ten  plus  one.) 

In  his  book,  Mathematics  for  the  Million,  Hogben 
commented  that  in  the  day  of  Charlemagne  the 
learned  scholar,  comparable  to  today’s  college 
graduate,  studied  mathematics  which  is  now 
mastered  by  most  ten-year-old  children.  This 
happened  because  of  the  difficulty  encountered  in 


trying  to  perform  operations  with  the  Roman 
system. 

Teacher’s  Preparation 

If  possible,  obtain  a  clockface  with  Roman  num¬ 
erals.  Collect  or  prepare  materials  which  utilize 
Roman  numerals.  Perhaps  the  cornerstone  or 
plaque  in  the  school  by  use  of  Roman  numerals 
indicates  the  date  it  was  built.  Chapters  in  text¬ 
books  are  frequently  identified  with  Roman  num¬ 
erals.  Of  course,  old  movies  shown  on  television  use 
Roman  numerals  to  show  the  year  of  production. 

You  may  wish  to  have  some  pictures  of  Roman 
attire  and  living  as  well  as  maps  as  you  discuss  who 
the  Romans  were  and  where  they  lived. 

Pre-Book  Lesson  (pages  180-181) 

•  Point  to  the  III  on  the  clockface  (or  in  a 
table  of  contents)  and  ask  the  pupils  if  they  know 
what  it  means.  Discuss  the  meaning  of  I  and  II  at 
the  same  time.  The  Romans  actually  used  tally 
marks  /  ,  //  > ///  to  record  the  numbers  one, 
two,  and  three.  There  are  as  many  tally  marks  as 
there  are  objects  in  the  set  being  recorded. 

•  Point  to  the  V.  Ask,  “What  does  it  mean? 
How  do  we  record  the  idea  of  five?”  After  the 
pupils  know  the  use  of  V  as  a  symbol  for  five,  dis¬ 
cuss  the  way  the  Romans  recorded  four  and  six. 
Four  is  actually  thought  of  as  five  minus  one,  while 
six  is  thought  of  as  five  plus  one.  Be  sure  to  empha¬ 
size  this  feature  of  the  Roman  system. 

•  Write  a  V  on  the  board.  Ask  the  class  how 
much  two  fives  are.  Tell  them  you  are  going  to 
show  ten  with  two  fives  the  way  the  Romans  did. 
Then,  make  an  inverted  V  below,  joining  the  one 
on  the  board.  The  result  is  X,  the  Roman  symbol 
for  ten. 

Using  the  Text  Pages  (pages  180-181) 

•  Supplement  the  oral  work  with  pictures,  ma¬ 
terials,  and  stories  you  have  prepared  or  gathered 
to  show  use  of  Roman  numerals. 

•  Erase  all  that  has  been  written  on  the  board 
in  connection  with  Ex.  1-14  before  assigning  Ex. 
15  and  16. 
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More  Problems  for  Careful  Readers 

Ditcovtring  unntcuttary  data;  writing  n-»«omp/#i  [O] 

In  some  of  these  problems  there  are  numbers  you  do 
not  need  to  use  in  finding  the  answers.  Which  are  they? 

1.  Tom’s  father  weighs  178  pounds.  His  mother 
weighs  115  pounds.  Tom  weighs  69  pounds.  How  many 
pounds  fewer  does  Tom  weigh  than  his  father?  ns 

109  pounds  178—  69=n 

2.  A  book  costs  $1.25.  A  doll  costs  $1.65.  A  game 
costs  $0.80.  Ella  bought  the  book  and  the  doll.  How 
much  did  she  pay?  $o.8o 

$2.90  $1.25+$1.65=$n 


3.  The  school  bus  carried  235  children  the  first  week 
and  242  children  the  second  week.  How  many  children 
did  the  bus  carry  in  the  two  weeks?  477  children 

235+ 242=  n 

4.  Ella  read  one  book  of  93  pages  and  another  of 
68  pages.  How  many  more  pages  did  one  book  have  than 

the  Other?  25  pages  93-68=n 

5.  The  Smith  family  rode  346  miles  Monday  and  432 
miles  Tuesday.  The  whole  trip  was  970  miles.  By 
Tuesday  night  how  many  miles  had  they  gone?  970 

778  miles  346+432=n 

6.  A  truck  can  carry  500  folding  chairs.  In  one  load 
it  carried  144  chairs  of  one  kind  and  132  chairs  of  another 
kind.  How  many  chairs  were  in  that  load?  500 

276  chairs  144+  132=n 

M 

Work  problems  1-6. 

Write  an  w-example  for  each  of  the  problems. 

♦  Extra  Problems.  Work  Set  9. 

•Extra  Activity.  Work  Set  98. 

182  (one  hundred  eighty- two) 


*This  plan  of  analyzing  a  variety  of  problems  via  the  addends-sum  analysis  and  then 
gradually  via  number  sentences  develops  both  approaches  thoroughly. 
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Pupil’s  Objectives 

(a)  To  learn  to  distinguish  between  relevant  and 
irrelevant  information  given  in  a  problem;  and 
(b)  to  practice  writing  an  n-sentence  for  a  pro¬ 
blem. 

Background 

An  important  step  toward  maturity  in  solving 
problems  is  the  realization  that  not  all  information 
given  or  known  about  a  particular  situation  is 
necessary  in  solving  a  particular  problem.  In  previ¬ 
ous  lessons  pupils  have  provided  information  to 
complete  problems.  In  this  lesson  unnecessary 
information  is  included  in  some  of  the  problems. 
By  careful  reading  of  the  question  posed,  pupils 
should  be  able  to  determine  which  information  is 
pertinent  to  the  question  and  which  is  not. 

In  the  written'  part  of  this  lesson  pupils  will  have 
their  first  experience  in  writing  w-sentences  show¬ 
ing  numbers  representing  money.  They  should  be 
taught  to  write  the  sentence  using  the  $  symbol 
just  as  it  appears  with  each  numeral  in  the  prob¬ 
lem. 

Teacher’s  Preparation 

Duplicate  or  write  on  the  board  a  problem  simi¬ 
lar  to  the  following  in  which  extra  information  is 
given: 

Saturday  afternoon  at  3  o’clock  Mrs.  Blue  went  to 
the  store.  She  bought  a  10-pound  bag  of  potatoes  for 
$0.55.  How  much  change  did  she  receive  from  the 
$0.75  she  gave  the  lady  clerk? 

Pre-Book  Lesson 

•  Refer  to  the  problem  which  has  been  prepared 
in  advance.  Focus  all  the  discussion  on  the  ques¬ 
tion  that  is  asked  and  the  information  that  is 
given. 

•  Make  the  point  that  in  most  problem  settings 
a  great  deal  of  information  is  available  that  is  not 
essential  to  finding  the  solution  to  a  particular 
problem.  Ask  questions  about  the  problem  like 
the  following: 

a.  Does  it  make  any  difference  what  time  Mrs. 
Blue  went  to  the  store?  (It  is  conceivable  the  store 


was  running  a  special  at  that  particular  time  on 
Saturday.) 

b.  Can  we  find  the  answer  without  knowing  how 
much  the  potatoes  weighed? 

c.  Do  we  have  to  know  that  it  was  potatoes  that 
Mrs.  Blue  bought? 

d.  Would  she  get  the  same  change  if  the  clerk 
was  a  man  instead  of  a  lady? 

e.  Suppose  the  clerk  had  red  hair  (yellow  dress, 
wooden  leg,  and  so  on).  Would  the  answer  be 
different?  (Exaggeration  or  stressing  the  ridiculous 
is  often  useful  to  help  make  a  point  with  chil¬ 
dren.) 

•  Ask  a  child  to  write  an  n-sentence  on  the  chalk¬ 
board  for  the  problem  they  have  been  discussing. 
Be  sure  to  include  the  $  symbol  in  the  ^-sentence. 
($0.75  -  $0.55  =  $«). 

Using  the  Text  Page 

•  The  Pre-Book  Lesson  should  lead  very  natu¬ 
rally  into  a  similar  discussion  about  the  problems  in 
the  pupil’s  book.  Be  sure  to  emphasize  the  infor¬ 
mation  given  rather  than  finding  the  solution  as 
such.  Have  children  tell  why  some  information 
given  is  not  necessary.  Help  them  to  see  that  in 
problems  3  and  4,  all  the  information  must  be  used 
to  find  solutions. 

•  For  the  written  work  at  the  bottom  of  the 
page,  your  pupils  should  first  write  a  solution  to 
each  problem  without  being  required  to  write  n- 
sentences.  If  pupils  want  to  write  sentences  first, 
they  should,  of  course,  be  permitted  to  do  so. 

Individualizing  Instruction 

•  Extra  Problem  Set  9  may  be  used  as  follows: 

a.  Slower  learners  merely  find  a  solution  to  each 
problem. 

b.  More  capable  children  may  solve  the  problems 
and  then  write  an  ^-example  for  each  one. 

•  Children  with  reading  difficulties  may  need 
special  help  in  problem  analysis.  Individual  or 
small-group  reading  with  attention  to  word  analysis 
and  unknown  vocabulary  may  be  useful. 

o  More  capable  children  may  do  Extra  Activity 
Set  98. 
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Pupil’s  Objectives 

(a)  To  review  and  use  skills  in  rounding  to  the 
nearest  ten  for  estimating  the  answers  to  addition 
and  subtraction  examples;  and  (b)  to  learn  to 
rename  10  tens  as  1  hundred. 

Background 

The  role  of  estimation  as  a  useful  tool  in  problem¬ 
solving  cannot  be  overemphasized  for  it  is  one 
important  basis  for  determining  whether  an  answer 
is  reasonable.  Estimating  in  A.  and  S.  examples  at 
the  top  of  page  183  gives  practice  which  will  help 
in  estimating  answers  for  problems.  In  this  set, 
you  will  note  that  the  estimated  answer  may  vary 
considerably  from  the  exact  answer,  as  is  so  often 
the  case  in  a  social  situation. 

Each  estimation  should  be  made  mentally,  writ¬ 
ing  only  the  answer.  Pupils  having  difficulty  in 
forming  or  retaining  mental  images  may  be  per¬ 
mitted  to  show  each  of  the  rounded  numbers  as 
well  as  the  answer.  In  an  example  like  48  +  24, 
they  would  write,  “50  +  20=  70.” 

The  child  may  copy  and  work  each  example 
immediately  after  he  has  estimated  an  answer,  or  he 
may  make  all  estimates  first  before  copying  the 
examples.  In  either  case,  pupils  should  be  encour¬ 
aged  to  compare  their  actual  answers  with  their 
estimated  answers. 

The  exercises  at  the  bottom  of  page  183  are  in 
preparation  for  addition  and  subtraction  with 
3-place  numerals  in  which  renaming  to  show  hun¬ 
dreds  and  tens  and  carrying  occur.  This  is  merely 
an  extension  of  the  decimal  feature  of  our  numera¬ 
tion  system.  Children  have  already  learned  that  10 
ones  may  be  renamed  1  ten.  By  extending  this 
idea  to  renaming  10  tens  as  1  hundred,  children  are 
ready  to  begin  to  generalize  that  ten  of  the  value  of 
any  place  is  enough  to  make  one  of  the  value  of  the 
next  place  to  the  left. 

Pre-Book  Lesson  (page  183,  top) 

•  Use  your  permanent  number  line*  to  assist  in 
reviewing  the  principles  involved  in  rounding  to 
the  nearest  ten.  (A  number  shown  with  5  in  the 

*  See  6,  page  xix. 


one’s  place  is  rounded  to  the  next  greater  ten). 
For  review  you  may  wish  to  look  at  pages  158-160. 

•  Write  37  +  42  =  n  on  the  board.  Ask  a  child 
to  round  37  to  the  nearest  ten.  Do  the  same  with 
42.  Write  4  tens  +  4  tens  on  the  board  as  the  chil¬ 
dren  respond  to  your  questioning. 

Ask,  “Four  tens  plus  four  tens  is  how  many  tens?” 
Encourage  pupils  to  think  “tens”  when  they  round. 

•  Repeat  the  same  kind  of  discussion  with  a  sub¬ 
traction  example. 

Using  the  Text  Page  (page  183,  top) 

Have  children  write  the  estimated  answers  only 
unless  some  need  to  show  the  rounded  numbers 
as  well. 

Pre-Book  Lesson  (page  183,  bottom) 

•  Use  a  place-value  teaching  aid**  which  has 
three  positions  (l’s,  10’s,  100’s).  Show  6  ones.  Ask 
a  pupil  to  tell  how  many  ones  there  are.  Show 
3  more  ones.  Then  ask  for  the  number  of  ones. 

Have  another  child  show  three  more  ones  with 
the  others.  At  this  time  the  pupils  should  determine 
there  are  12  ones.  Review  with  the  children  the 
renaming  of  12  ones  as  1  ten  and  2  ones.  Show  the 
renaming  on  the  place-value  aid. 

•  Repeat  the  procedure  just  completed  using 
the  ten’s  position.  Be  sure  to  bring  out  the  gen¬ 
eralization  that  we  rename  10  tens  in  the  same  way 
we  rename  10  ones. 

•  Extend  the  renaming  of  tens  by  asking:  “If  10 
tens  can  be  renamed  1  hundred,  how  can  20  tens 
be  renamed?” 

•  Write  the  following  examples  on  the  board 
and  have  pupils  complete  the  work  to  show  the 
renaming. 

a.  20  tens  =  _  ?  _  hundreds  and  .  ?  _  tens 

b.  18  tens  =  1  _  ?  _  and  _  ?  _  tens 

c.  32  tens  =  _  ?  _  hundreds  and  2  _  ?  _ 

d.  38  tens  =  3  _  ?  _  and  _  ?  _  tens 

Using  the  Text  Page  (page  183,  bottom) 

Discuss  Ex.  1-3  orally.  If  any  pupils  have  diffi¬ 
culty,  do  more  work  using  a  teaching  aid. 

**  See  21,  page  xix. 
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To  Keep  in  Practice 

Estimating  and  computing;  A.  and  S.  [W] 

Write  the  numerals  1-20  on  your  paper.  Do  not  work 

■p  i  1.1  •  r  i  Estimates  shown  above 

Ex.  1-20  now,  but  show  your  estimates  of  the  answers.  the  sign  of  operation. 

80  40  60  30  20 

1.  41  +  3980  5.  65  -  29  36  9.  28  +  26  54  13.  91  -  56  35  17.  74  -  48  26 

30  30  40  80  90 

2.  83  -  52  31  6.  72  -  37  35  10.  89  -  45  44  14.  45  +  31  76  18.  37  +  46  83 

50  90  0  70  50 

3.  86  -  3551  7.  44  +  48  92  11.  63  -  59  4  15.  27  +  38  65  19.  76  -  32  44 

40  90  40  30  90 

4.  75  -  38  37  8.  62  +  29  91  12.  81  -  35  46  16.  55  -  34  21  20.  42  +  47  89 

Now  copy  and  work  Ex.  1-20.  Check  your  work. 


*  Renaming  to  Show  Hundreds  and  Tens 

Readiness  for  carrying  to  hundred's  place  [O] 


1. 


2. 


3. 


5  tens  and  7  tens  =12  tens  2 

=  1  hundred  and  _?_  tens 
1  o 

10  tens  =  _?_  hundred  and  _?_  tens 

hundreds  1 

21  tens  =  2  _?_  and  _?_  ten 


Copy  and  finish  each  of  Ex.  4-6. 

5 

4.  15  tens  =  1  hundred  and  _?_  tens 

hundreds  5 

5.  25  tens  =  2  _?_  and  _?_  tens 

2  2 

6.  22  tens  =  _?_  hundreds  and  _?_  tens 


[W] 


When  the  sum  of  the  tens  is  greater  than  9  tens,  we 
rename  that  sum  to  show  hundreds  and  tens.  Rename 
these  sums  to  show  hundreds  and  tens: 

2  hundreds  and  4  tens  1  hundred  and  7  tens  2  hundreds  and  7  tens 


7.  24  tens A  8.  17  tens  *  9.  1 1  tens  v  10.  27  tens  a 

2  hundreds  and  Otens  1  hundred  and  1  ten 


11.  13  tens  v 

1  hundred  and  3  tens 


20  tens  A  13.  19  tens  v  14. 

1  hundred  and  9  tens  3  hundre 


35  tens 

reds  and  5  1 


V 

tens 


ciis  - - — 7  * i  \  ^ 

(one  hundred  eiehtv- three)  183 


*  This  is  an  extension  of  earlier  work  in  renaming  and  prepares  for  the  renaming  of  the  sum 
the  tens  in  addition  and  the  carrying  of  a  digit  to  hundred  s  column. 


of 


A 

! 

I 

+ 

1:1 

4  ;5 

8'. 2 

1 

1 

2  !7 

B 

164 

50 

214 

Carrying  to  Hundred’s  Column 

lo] 

1.  Mike  has  45  marbles  in  his  pockets  and  82  marbles 
in  a  bag.  Find  how  many  marbles  in  all.  45  +  82  =  n 
Ex.  A:  Add  ones.  Is  there  anything  new  here?  nq 
Add  tens:  4  +  8  =  12.  Think ,  “12  tens  =  1  hundred 
and  2  tens.”  Write  “2”  in  l?.5  place  and  “1”  jnhu_r^  *d  * 
place  for  the  sum. 


2.  Find  how  many  in  all:  164  marbles  and  50  marbles. 
Ex.  B:  Must  you  carry  to  hundred’s  column?  /Explain.  v 

6  tens  +  5  tens=  1 1  tens,  or  1  hundred  and  1  ten. 

Explain  the  addition  for  each  of  Ex.  3-7. 


3.  95  4.  72 

33  36 

128  108 


i  i 

5.  427  6.  $0.34 

180  0,85 

607  $1.19 


7.  $3.62 
0.95 
$4.57 


Ex.  118,  12 

In  Ex.  8-12,  which  sums  are  shown  wrong?  ATell  why.  v 

Ex.  11.  0+1=1  Ex.  12.  4+8=12;  (carry  1  to  hundred’s  column)  1  +  1  +  6=8 

8.  42  9.  350  10.  86  11.  $0.65  12.  $1.43 

_67  379  93  1.23  6.85 

109  729 

184  (one  hundred  eighty-four) 


179 


$2.88 


$7.28 


Teaching  Pages  184  and  185 


Pupil’s  Objectives 

(a)  To  learn  to  rename  tens  and  carry  a  digit 
to  hundred’s  column;  and  (b)  to  have  practice 
in  column  addition. 

Background 

Renaming  10  tens  and  carrying  a  digit  to  the 
hundred’s  column  (no  similar  renaming  of  ones 
at  this  time)  is  developed  first  in  simple  cases  like 
56  +  72  and  174  +  240.  In  such  examples  the 
sum  of  the  tens  is  10  or  greater  and,  obviously, 
something  must  be  done.  The  idea  that  10  tens 
may  be  renamed  1  hundred  has  just  been  intro¬ 
duced.  In  this  lesson,  the  idea  is  applied  in  work¬ 
ing  addition  examples  such  as  the  two  examples 
written  above. 

The  practice  material  at  the  bottom  of  page  185 
affords  the  opportunity  to  review  and  apply  the 
Commutative  and  Associative  Properties  of  Addi¬ 
tion.  As  children  copy  the  information  into  column 
form,  the  order  in  which  they  show  the  addends 
will  not  affect  the  sum.  The  Associative  Property 
may  be  stressed  in  adding  four  addends. 

Pre-Book  Lesson 

•  Suggest  a  classroom  or  local  problem  (based 
on  totals  of  books,  children,  tickets,  and  so  on)  and 
have  your  pupils  use  objects  in  a  pocket  chart  (or  a 
similar  place-value  teaching  aid)  to  find  answers 
for  examples  like  47  +  82,  93  +  35,  156  +  72, 
and  240  +  92. 

•  The  use  of  hundreds,  tens,  and  ones  may  help  to 
review  previous  learnings  and  to  establish  new 
learnings. 

156  =  1  hundred  5  tens  6  ones 
+73  =  7  tens  3  ones 

1  hundred  12  tens  9  ones 

Since  12  tens  =  1  hundred  and  2  tens,  the  1  hun¬ 
dred  should  be  added  to  the  1  hundred  already 
shown,  so  the  sum  is  renamed  2  hundreds  2  tens 
9  ones. 

You  may  wish  to  write  hundreds,  tens,  and  ones 
on  a  chart  with  a  pocket  for  each  place  value. 
Numerals  on  cards  may  be  inserted  in  these  pockets. 


Or,  you  may  write  the  words  on  the  chalkboard 
for  each  place  value.  Numerals  may  be  written 
before  each  of  the  place-value  names. 

-  ?  -  hundreds  _  ?  _  tens  _  ?  _  ones 

-  ?  -  hundreds  _  ?  _  tens  _  ?  _  ones 

-  ?  -  hundreds  _  ?  _  tens  _  ?  _  ones 

These  plans  may  be  used  for  both  addition  and 

subtraction. 

•  Use  a  variety  of  examples  involving  this  par¬ 
ticular  skill.  Have  the  children  explain  the  work 
each  time. 

Using  the  Text  Pages 

•  The  discussion  and  explanations  in  connection 
with  Ex.  1-12  are  very  important.  Be  sure  to  ask 
probing  questions  about  each  explanation  of  Ex. 
3-12.  For  example: 

a.  In  Ex.  5  what  does  the  little  1  above  the 
4  mean? 

b.  Where  does  it  come  from? 

c.  What  does  the  0  in  the  answer  mean? 

Ask  questions  about  the  renaming  of  10  tens  so 
that  pupils  will  state  the  generalization  at  the  top 
of  page  185  in  their  own  words. 

•  Ex.  13-23  may  be  checked  in  one  of  two  ways: 
(a)  the  numbers  may  be  added  in  a  different  order 
(Commutative  Property  of  Addition)  to  show  that 
the  sum  remains  unchanged  or  (b)  one  addend 
may  be  subtracted  from  the  sum  which  should 
result  in  the  other  addend  (inverses). 

•  If  some  pupils  have  difficulty  in  writing  the 
answers  to  rows  22  and  23  on  folded  paper,  they 
may  copy  the  examples  on  paper. 

•  In  Ex.  1-16  at  the  bottom  of  page  185,  there 
are  some  examples  in  which  1  is  carried  to  ten’s 
place,  others  in  which  1  is  carried  to  hundred’s 
place,  and  some  in  which  there  is  no  carrying  at  all. 
Point  this  out  to  the  children  and  caution  them  to 
work  carefully. 

You  may  wish  to  review  the  Commutative 
Property  of  Addition  with  the  class  before  making 
the  assignment.  Suggest  that  they  may  copy  the 
numerals  in  Ex.  1-16  in  any  order.  Checking  may 
be  done  as  mentioned  above. 
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Individualizing  Instruction 

•  All  pupils  may  do  Ex.  8-12  as  follows: 

350  =  300  +  50  +  0 
+  379  =  300  +  70  +  9 

600  +  120  +  9  =  729 

•  Mimeograph  or  write  on  the  board  the  follow¬ 
ing  sets  of  examples,  and  use  them  with  your  slower 
learners  as  directed: 

a.  In  which  examples  must  you  rename  the  sum 
of  the  tens?  Why? 


56 

28 

434 

107 

349 

33 

+  36 

+  127 

+  85 

+  504 

+  560 

+  86 

b.  Tell  the  missing  digits. 

62 

172 

515 

197 

361 

483 

+  126 

+435 

+243 

+  80 

+  383 

+  351 

?88 

?07 

?58 

?77 

?44 

??4 

•  Ask  more  capable  children  to  devise  ways  they 
can  demonstrate  renaming  10  tens.  They  may  use 
a  variety  of  materials.  Some  of  the  ways  suggested 
may  present  difficulties.  Let  them  work  out  a 
solution  or  obtain  help  from  each  other,  but  do 
not  let  them  present  an  idea  to  the  class  until  they 


can  give  a  clear,  reasonable  demonstration  and 
explanation. 

•  Slower  learners  may  need  review  and  practice 
with  the  more  difficult  addition  facts.  You  may 
wish  to  use  one  of  the  following  activities  for  this 
purpose: 

a.  Match  answer  cards  with  number-sentence 
cards: 


Answer  cards  Sentence  cards 


1 

3 

5 

9 

4 

n+5  —  8 

6  +  7  =  n 

b.  Play  the  Show  the  Answer  game.  Write  n- 
sentences  on  the  board  or  hold  up  number- 
sentence  cards.  Have  children  select  the  appropri¬ 
ate  answer  to  hold  up  on  signal. 

•  Use  Extra  Examples  Set  60  as  needed. 

Reminder 

Continue  to  maintain  the  following: 

a.  The  geometric  concepts:  point,  line  segment, 
and  polygons 

b.  Ability  to  understand  and  use  ordinals  as  far 
as  fiftieth 

c.  Ability  to  tell  time 


NOTES 
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When  the  sum  of  the  tens  is  greater  than 
9  tens,  rename  the  tens  as  hundreds  and  tens. 

Write  the  digit  for  the  tens  in  ten’s  place 
and  carry  the  digit  for  the  hundreds  to 
the  hundred’s  column. 

[W] 

Copy  each  of  Ex.  13-21  in  a  column  and  add.  For 
some  examples  you  do  not  rename.  Check  your  work. 

13.  42  +  372414  16.  632  +  94  726  19.  $0.64  +  $3.73  $4.37 

14.  73  +  95  i68  17.  43  +  56  99  20.  $0.94  +  $1.95  $2.39 

15.  116  +  172288  18.  371  +  167  538  21.  $6.85  +  $2.13$s.98 


For  rows  22  and  23,  show  the  sums  on  folded  paper. 


a 

b 

c 

d 

e 

f 

g 

22. 

30 

48 

460 

381 

85 

$6.74 

$0.82 

477 

581 

180 

175 

52 

0.80 

2.63 

507 

629 

640 

556 

137 

$7.54 

$3.45 

23. 

80 

93 

587 

590 

95 

$0.41 

$1.52 

90 

352 

40 

240 

374 

0.98 

1.90 

170 

445 

627 

830 

469 

$1.39 

$3.42 

Extra  Examples.  Work  Set  60. 

Try  These 

[W] 


Copy  each  set  of  numerals  in  a  column  and  add.  Check. 


1. 

208,  649  857 

4. 

215,  481  696 

7. 

59,  14  73  10. 

$4.94 

$0.79,  $4.15 

2. 

35,  336  371 

5. 

65,  164  229 

8. 

162,  27  is?  11. 

$2.37 

$1.41,  $0.96 

3. 

300,  400  700 

6. 

194,  234  428 

9. 

312,  591  903  12. 

$2.34 

$1.25,  $1.09 

13.  28, 

17, 

13,  16  74 

15. 

$0.08,  $0.29,  $0.02, 

$0.37  $0.76 

14.  16,  9,  8,  2  35  16.  $0.40,  $0.19,  $0.12,  $0.27  $0.98 

(one  hundred  eighty-five)  185 


1 


c/5 

m a 
o 

Urn 

T3 

C 

3 

c 

SJ 

5/5 

u 

B 

i 

1 

w 

2 

00 

3 

+  2 

5 

9 

5 

4 

2 

Carrying  to  Ten’s  and  Hundred’s  Columns 

[O] 

One  day  Sue’s  father  drove  his  bus  283  miles.  The 
next  day  he  drove  259  miles.  How  far  did  he  drive  in 
the  two  days?  283  +  259  =  n 

Study  the  work  in  the  box.  Why  do  you  rename  the 

It  is  greater  than  9  ones. 

sum  of  the  ones?  Athe  sum  of  the  tens?  it  is  greater  than  9tens. 

Explain  the  addition  for  each  example  in  row  1 . 


a 

b 

C 

d 

e 

f 

i  i 

l  l 

1  1 

1 1 

i  i 

1  l 

425 

279 

241 

87 

345 

S2.47 

276 

552 

179 

513 

198 

0.56 

701 

831 

420 

600 

543 

$3.03 

Tell  the  missing  digit  for  each 

addition 

in  row  2. 

264 

174 

408 

233 

259 

$0.78 

367 

129 

193 

279 

87 

1.54 

6  ?3 1 

3?3 

6?1 

s?12 

3?6 

S2.?2 

0 

0 

4 

3 

Tell  which  sums  shown  for  row  3  are  wrong. 

653 

238 

419 

59 

197 

$4.08 

57 

167 

84 

395 

108 

1.98 

700 

295 

503 

344 

295 

$6.06 

710 

405 

454 

305 

Sometimes  you  carry  more  than  once. 


186  (one  hundred  eighty-six) 

The  only  new  skill  here  is  to  combine  renaming  the  sum  of  the  ones  with  carrying  of  a 
digit  to  ten  s  column  and  renaming  the  sum  of  the  tens  with  carrying  of  a  digit 
to  hundred’s  column. 


Teaching  Pages  186  and  187 


Pupil’s  Objectives 

(a)  To  learn  to  carry  to  both  ten’s  and  hundred’s 
columns  in  adding  with  3-place  numerals;  and  (b) 
to  have  practice  in  addition  and  subtraction  compu¬ 
tation. 

New  Word 

drove 

Background 

Your  pupils  have  had  experience  with  renaming 
10  ones  as  1  ten,  and  10  tens  as  1  hundred.  Adding 
with  3-place  numerals  with  either  carrying  to  ten’s 
place  or  to  hundred’s  place  has  been  taught.  This 
should  be  adequate  readiness  for  examples  in  which 
these  two  skills  are  combined. 

Pre-Book  Lesson 

•  Write  these  examples  on  the  board: 

451  258  147 

+273  +310  +628 

Ask  questions  like  the  following: 

a.  In  which  of  the  examples  is  it  necessary  to 
rename  10  ones?  Tell  why. 

b.  Is  there  an  example  in  which  no  renaming  is 
necessary?  Which  one?  Tell  why. 

c.  Is  there  an  example  that  requires  renaming 
10  tens?  Which  one?  Tell  why. 

•  Ask,  “Do  you  think  it  is  possible  to  write  an 
example  in  which  both  ones  and  tens  must  be 
renamed?”  Ask  a  child  to  write  an  example  of  this 
type  on  the  board. 

Ask,  “Is  it  necessary  to  rename  ones  in  this 
example?”  Have  a  child  tell  why. 

“Must  tens  be  renamed  in  this  example?” 
Have  another  child  tell  why. 

•  Use  the  hundreds ,  tens,  and  ones  chart  to  demon¬ 
strate  working  the  example  465  +  279  and  write 
the  example  on  the  board  in  the  following  form: 

465  =  4  hundreds  6  tens  5  ones 
+  279  =  2  hundreds  7  tens  9  ones 

Go  through  the  example  with  the  children  some¬ 
what  as  follows: 


a.  How  many  ones  are  there?  (fourteen) 

b.  How  should  we  rename  the  ones?  (1  ten 
and  4  ones) 

c.  With  the  1  ten  we  got  by  renaming  the  ones, 
how  many  tens  are  there  in  all?  (fourteen) 

d.  How  should  we  rename  the  tens?  (1  hundred 
and  4  tens) 

e.  How  many  hundreds  are  there  including  the 
1  hundred  we  got  by  renaming  the  tens?  (seven) 

•  Then  write  the  example  in  this  form: 

100’s  10’s  l’s 

4  6  5 

+2  7  9 

Using  this  form,  lead  pupils  to  a  shorter  thought 
process,  as  follows: 

5  ones  plus  9  ones  =  14  ones.  Write  “4,”  carry 
1  to  ten’s  column. 

(6  +  1)7  tens  plus  7  tens  =  14  tens.  Write  “4,” 
carry  1  to  hundred’s  column. 

(4  +  1)  5  hundreds  plus  2  hundreds  =  7  hun¬ 
dreds. 

•  Finally,  guide  pupils  to  think: 

465  5  +  9  =  14.  Write  “4,”  carry  1. 

+  279  7  +  7  =  14.  Write  “4,”  carry  1. 

T~  5+2=7 

Using  the  Text  Pages 

You  may  wish  to  work  the  examples  in  rows  1-3 
on  the  board  in  connection  with  the  discussion  and 
explanations.  Extensive  board  work  would  be  use¬ 
ful  in  preparation  for  the  written  work. 

•  The  more  capable  children  who  have  complete 
mastery  of  the  skills  and  the  associated  under¬ 
standings  should  be  permitted  to  write  answers  on 
folded  paper  for  rows  4  and  5  on  page  187. 

•  Emphasize  the  Commutative  Property  of  Addi¬ 
tion  as  you  instruct  children  to  copy  Ex.  6-14. 

•  Children  should  copy  each  example  at  the  bot¬ 
tom  of  page  187  as  directed  for  each  set  of  examples. 
All  of  the  carrying  skills  which  have  been  taught  to 
date  are  included  in  these  exercises.  Some  of  the 
more  capable  children  may  be  permitted  to  write 
answers  on  folded  paper. 
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Individualizing  Instruction 

•  For  your  slower  learners,  the  following  activities 
may  be  helpful. 

a.  Copy  the  examples  in  which  there  is  no 
carrying. 

527  365  43  450  638  49 

4-292  4-224  4-86  +88  +79  +270 


b.  Copy  the  examples  in  which  you  carry  to 
hundred’s  column  only.  (10  tens  are  renamed  as 
1  hundred.) 

c.  Copy  the  examples  in  which  you  carry  to  both 
ten’s  and  hundred’s  columns. 

d.  Copy  the  examples  for  which  the  sums  are 
shown  wrong.  Then  do  the  examples  correctly. 


85 

69 

543 

316 

283 

481 

+78 

+  122 

+276 

+285 

+  174 

+437 

155 

191 

719 

591 

457 

818 

e.  On  the  board,  write  exercises  of  the  following 
types  for  renaming  practice. 

4  hundreds  12  tens  8  ones  may  be  renamed: 

2  hundreds  5  tens  16  ones  may  be  renamed: 

5  hundreds  17  tens  14  ones  may  be  renamed: 

3  hundreds  0  tens  18  ones  may  be  renamed: 

6  hundreds  16  tens  16  ones  may  be  renamed: 


•  All  pupils  may  do  the  examples  in  row  4  by 
using  expanded  form.  For  Ex.  a: 

736  =  700  +  30  +  6 
+46  =  40  +  6 

Find  the  sum  by  using  the  following  steps: 

a.  Add  6  and  6. 

b.  Add  30  and  40. 

c.  Show  700. 

d.  700  +  70  +  12  =  ? 

•  Ask  more  capable  children  to  write  two  examples 
with  2-place,  3-place,  or  mixed  2-  and  3-place 
numerals  in  which  they  must 

a.  carry  not  at  all. 

b.  carry  to  ten’s  column  only. 

c.  carry  to  hundred’s  column  only. 

d.  carry  both  to  ten’s  and  hundred’s  columns. 

•  You  may  wish  to  have  selected  more  capable 
children  extend  all  addition  skills  developed  thus  far 
to  adding  with  4-place  and  5-place  numerals. 

•  Use  Extra  Examples  Set  61  with  all  pupils  as 
needed. 

•  For  the  work  at  the  bottom  of  page  187,  more 
capable  children  may  do  the  following: 

For  Ex.  1-12,  show  a  sum  60  greater  than  the 
sum  you  found  for  each  example.  For  Ex.  13-24, 
show  an  addend  80  less  than  the  addend  you  found 
for  each  example. 


NOTES 
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[W] 

Copy  each  example  in  rows  4  and  5  and  add.  You  may 


have  to  rename  and  carry  more  than  < 

ance. 

a 

b 

C 

d 

e 

f 

g 

4. 

736 

567 

408 

509 

78 

129 

$0.27 

46 

134 

392 

238 

596 

585 

4.77 

”785 

701 

800 

747 

674 

714 

~$s:o4 

5. 

190 

444 

89 

567 

636 

663 

$3.93 

428 

228 

709 

280 

57 

294 

1.59 

618 

672 

798 

847 

693 

957 

$5.52 

Copy  each  of  Ex.  6-14  in  a  column  and 

add. 

6. 

726  +  53 

779  9. 

260  +  640 

90C 

»  12. 

$2.16  + 

S3.62 

$5.78 

7. 

78  +  739 

817  10. 

175  +  824 

999 

13. 

$2.69  + 

$2.53 

$5.22 

8. 

126  +  386  512  11. 

103  +  587 

690 

14. 

$7.43  + 

$0.35 

$7.78 

♦  Extra  Examples.  Work  Set  61. 


To  Keep  in  Practice 

A.andS.  [W] 

1-6.  Add  346  to  each  of  these  numbers: 

407  753  273  619  469  sis  298  644  175  521  340  686 

7-12.  Add  239  to  each  number  shown  above. 

646  512  708  537  414  579 

13-18.  From  each  of  these  numbers,  subtract  57: 

480  692  379  586  997  870 

423  635  322  529  940  813 

19-24.  From  each  number  shown  above,  subtract  266. 

214  426  113  320  731  604 

Copy  each  set  of  numerals  in  a  column.  Add  and  check. 


25.  20,  16,  8,  19  63 

28. 

41<£,  6 8 £  55* 

31. 

58,  0,  20,  4  82 

26.  12,  30,  42,  5  89 

29. 

22<£,  7*,  M  33* 

32. 

26,  32,  28,  13  99 

27.  37,  9,  18,  24  ss 

30. 

42tf,  12tf,  9tf  63* 

33. 

48,  9,  9,  28  94 

(one  hundred  eighty-seven)  187 


If 


•  •  •  I 


Then 


■  i  ■ 


U>0«:  [W] 


Work  each  example,  using  the  number  for  n.  Then 
write  the  whole  example  with  the  answer. 

For  Ex.  la  write,  “427  -  219  =  208.” 

For  Ex.  lb  write,  “118  4-  309  =  427.” 


1.  If  n  =  427, 

a .  n  -  219  =  ?  208 

309 

b.  118  +_?.  =  » 

4.  If  »  =  347, 

a.  234  +  n  =  ? 

b.  750  -  n  =  ?  403 

7.  If  n  =  386, 

237 

a.  «  =  149  +  _?_ 

b.  a  —  218  =  ?  168 


2.  If  ?!  =  246, 

a.  471  -  n  =  }  225 

b.  n  =  123  -f  _?_  123 

5.  If  n  =  755, 

a.  n  -  706  =  ?  49 

b.  137  +  6'f.  -  n 

8.  If  n  =  149, 
no 

a.  39  +_?_  =  « 

b.  n  -f  258  =  ?  407 


3-  If  "  -  558,  51, 

a.  n  -  39  =  ? 

b.  977  -  n 

6.  If  n  =  671, 

5  162 

a.  «  -  509  =  ? 

b.  890  -  n  = 9? 

9.  If  n  =  860, 

701 

a.  n  -  159  =  ? 

b.  +  133  =  n 


Oral  Work  with  Problems 

Oi'scovvhag  missing  doto  and  »x*ra  data  [O] 

In  each  of  Ex.  1-4  tell  which  number  you  do  not  need 
to  use  in  solving  the  problem. 

1.  Jim  is  8  years  old  and  Sam  is  17  years  old.  How 

much  younger  than  Sam  will  Jim  be  in  10  years?  10  9  years 

2.  Jane  is  9  years  old  and  Sue  is  11.  How  old  will 

Jane  be  in  10  years?  11  19  years 

3.  Jack  is  48  inches  tall.  Bob  is  6  inches  taller  and 
Mike  is  2  inches  shorter  than  Jack.  How  tall  is  Mike?  6 

46  inches 

4.  Sam  had  75$.  He  spent  30$  in  one  store  and  15$ 
in  another  store.  How  much  did  he  spend?  754 

188  (one  hundred  eighty-eight) 
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Teaching  Pages  188  and  189 


Pupil’s  Objectives 

(a)  To  have  addition  and  subtraction  practice  in 
if-then  exercises;  (b)  to  have  practice  in  reading 
problem  information  carefully  to  find  missing  data 
or  unnecessary  data;  and  (c)  to  have  practice  in 
renaming  sums  shown  with  3-place  numerals  in 
preparation  for  subtraction  with  renaming  the 
sum. 

Background 

The  use  of  logic  as  a  means  of  establishing  greater 
precision  and  clarity  in  mathematical  thought  has 
been  developed  throughout  the  MWN  program  in 
the  form  of  if-then  exercises.  In  the  exercises  at 
the  top  of  page  188,  “then”  has  been  omitted;  how¬ 
ever,  the  word  “then”  should  be  used  when  reading 
the  exercises  orally  and  children  should  be  encour¬ 
aged  to  say  “then”  when  they  are  writing  the 
work. 

The  problems  at  the  bottom  of  page  188  contain 
information  which  is  not  essential  to  finding  the 
solution  to  the  problem.  The  initial  purpose  in 
reading  these  problems  is  to  find  the  irrelevant 
data.  At  the  top  of  page  189  are  some  problems  in 
which  essential  information  is  missing.  Each  of 
these  skills  has  been  developed  in  previous  lessons. 

Renaming  hundreds,  tens,  and  ones  is  essential 
in  performing  all  operations.  This  renaming  is 
fundamental  to  building  full  understanding  of  the 
decimal  system  of  notation.  The  renaming  exer¬ 
cises  at  the  bottom  of  page  189  should  prove  useful 
in  reviewing  the  decimal  nature  of  our  numeration 
system  as  well  as  preparing  the  children  for  renam¬ 
ing  in  subtraction. 


Using  the  Text  Page  (page  188,  top) 

You  may  wish  to  have  the  pupils  write 
the  ^-sentence  (118  +  427  =  n)\  then, 
show  their  work;  and,  finally  write  the 
complete  sentence  (118  +  427  =  545). 

Pre-Book  Lesson  (page  188,  bottom;  page 
189,  top) 

•  Consider  a  problem  using  local  information 
similar  to  the  following: 

In  Room  18  there  are  15  boys  and  16  girls.  How 
many  children  are  there  in  all? 

Discuss  the  information  that  is  given  in  the  prob¬ 
lem.  Have  selected  pupils  tell  which  information  is 
necessary  for  solving  the  problem.  Then  tell  which 
information  is  unnecessary  for  solving  the  problem. 

•  Consider  problems  in  which  essential  informa¬ 
tion  is  missing.  Conduct  guided  discussion  about 
the  missing  data. 

Using  the  Text  Page  (page  188,  bottom; 
page  189,  top) 

•  In  problems  1-4,  children  are  to  tell  what  in¬ 
formation  given  is  not  essential  for  solving  the 
problem.  Ask  pupils  to  tell  why. 

•  Problems  5-7  cannot  be  solved  until  additional 
information  is  given.  Have  different  children  tell 
what  information  is  needed.  Ask  several  children 
to  tell  how  they  would  complete  the  problem  so 
that  it  can  be  solved. 

Pre-Book  Lesson  (page  189,  bottom) 

•  Write  hundreds,  tens,  ones  on  the  chalkboard 
as  shown  below: 


118 

+427 

545 


Pre-Book  Lesson  (page  188,  top) 

Review  if-then  thinking.  Begin  with  an  ex¬ 
ample  such  as:  If  n  —  7,  then  n  —  4  =  ?  This 
would  be  an  appropriate  opportunity  to  review  the 
addends-sum  relationship. 

(a)  When  the  addends  are  known,  we  find  the 
sum  by  adding. 

(b)  When  the  sum  and  one  addend  are  known, 
we  find  the  other  addend  by  subtracting. 


hundreds  tens  ones 

a.  Ask  a  child  to  write  a  3-place  numeral  with  a 
digit  written  before  each  of  the  three  words  on  the 
board. 

b.  Ask  another  child  to  read  the  numeral. 

c.  Ask  if  anyone  can  rename  the  number  shown 
to  get  more  tens.  For  example,  if  475  is  written  on 
the  board,  and  renamed  as  follows:  4  hundreds 
7  tens  5  ones  =  3  hundreds  17  tens  5  ones. 
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•  Each  time  a  number  is  renamed,  ask  questions 
of  the  children  to  determine  their  understanding. 

•  Have  several  different  3-place  numerals  writ¬ 
ten  and  then  rename  the  numbers  shown.  Show 
possible  renamings  for  each  number. 

Using  the  Text  Page  (page  189,  bottom) 

Stress  the  importance  of  this  type  of  renaming 
for  subtraction. 

Individualizing  Instruction 

•  Some  slower  learners  may  need  easier  examples 
for  the  if-then  work.  Perhaps  some  children  need 
more  practice  with  addition  and  subtraction  facts. 
You  may  wish  to  ask  a  more  capable  child  to  write 


or  dictate  if-then  sentences  limited  to  the  basic 
facts. 

•  More  capable  children  may  be  permitted  to  write 
if-then  number  sentences  and  questions  in  any  way 
they  wish.  Encourage  creativity  in  thought  and 
expression. 

•  Extend  practice  in  using  problems  similar  to 
those  at  the  bottom  of  page  188  and  at  the  top  of 
page  189.  All  pupils  may  write  problems  with 
data  missing  or  irrelevant  information  present. 

•  The  renaming  exercises  at  the  bottom  of  page 
189  may  be  performed  orally  with  the  slower 
learners.  Perhaps  it  would  be  more  effective  with 
these  children  to  use  a  hundreds,  tens,  and  ones 
chart  which  will  permit  the  manipulation  of  numeral 
cards  to  show  what  happens  when  renaming  occurs. 


NOTES 
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You  cannot  solve  problems  5-7.  In  each  problem  tell 
what  is  missing. 

5.  Ruth  is  18.  How  much  older  is  she  than  Helen?  Helen’s  age 

6.  Mr.  Good  is  69  inches  tall.  How  much  taller  is 
Mr.  Good  than  Mrs.  Good?  Mrs.  Good’s  height 

7.  John  earned  20<£  more  than  Joe  earned  last  week. 

How  much  did  John  earn?  Amount  Joe  earned 

Say  the  answers  for  problems  1-7.  Where  numbers 
are  missing,  make  up  some  of  your  own.  An  swers  wi  II  vary. 


1. 


2. 


3. 


Renaming  to  Show  More  Tens 

[O] 

423  =  4  hundreds  and  2  tens  and  3  ones,  or 

3 

3  hundreds  and  12  tens  and  _?_  ones. 

6  2 

602  =  _?_  hundreds  and  0  tens  and  _?_  ones,  or 

tens  2 

5  hundreds  and  10  _?_  and  _?_  ones. 

hundreds  9  ones 

596  =  5  _?_  and  _?_  tens  and  6  _?_,  or 

19  6 

4  hundreds  and  _?_  tens  and  _?_  ones. 


[w] 

In  examples  when  we  cannot  subtract  the  tens,  we 

must  rename  the  sum  to  show  10  more  tens.  Copy  and 

finish  each  of  Ex.  4-6  to  show  10  more  tens. 

10  8 

4.  208  =  1  hundred  and  _?_  tens  and  _?_  ones 

12  3 

5.  623  =  5  hundreds  and  _?_  tens  and  _?_  ones 

8  tens  2 

6.  982  =  _?_  hundreds  and  18  _?_  and  _?_  ones 


For  Ex.  7-11,  work  as  in  Ex.  4-6. 


7.  618  8.  752  9.  350 

618=  5  hundreds  and  11  tens  and  8  ones 
752=  6  hundreds  and  15  tens  and  2  ones 
350=  2  hundreds  and  15  tens  and  0  ones 
506  =  4  hundreds  and  10  tens  and  6  ones 
184=  18  tens  and  4  ones 


10.  506  11.  184 

(one  hundred  eighty-nine)  189 


More  Renaming  of  Sums  for  Subtracting 

To  show  more  tent  [O] 

1.  Mr.  Brown  had  an  order  for  425  bags  of  potatoes. 
He  had  85  bags  ready  to  sell.  How  many  bags  did  he 
still  have  to  get  ready?  425  -  85  =  n  v 

Yes  No 

Ex.  A.  Can  you  subtract  the  ones?  a  the  tens? a  Why 

Or  Why  not?  Not  enough  tens  shown. 

Ex.  B.  Explain  the  renaming.  425=3  hundreds  and 

12  tens  and  5  ones 

Subtract  ones:  5  -  5  =  ?o 

Subtract  tens:  12  —  8  =  ?4  Think ,  “12  -  8  =  4.” 
Write  “4”  in  _? .  place. 

Subtract  hundreds:  Write  “3”  in  hundred’s  place.  3 

2.  After  two  days,  only  130  of  the  425  bags  still  had  to 
be  filled  with  potatoes.  How  many  bags  of  potatoes  were 
ready  to  sell?  425  -  130  =  n 

Explain  the  subtracting  in  Ex.  C.  Why  did  we  rename? 

5-0  =  5  Write  5  in  one^s  ptec^.  12-3  =  9  Write  9  in  ten’s  place.  3  -  1  =  2. 

Tell  how  to  check  Ex.  C.  Write  2  in  hundred’s  place. 

295+  130=425  (addend  plus  addend  equals  sum) 


When  you  cannot  subtract  the  tens,  you 
rename  the  sum  to  show  more  tens. 


190  (one  hundred  ninety) 
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Pupil’s  Objective 

To  learn  that  1  hundred  can  be  renamed  10  tens 
to  make  it  possible  to  subtract. 

Background 

Your  pupils  have  had  enough  practice  to  assure 
readiness  for  the  new  skill  of  renaming  a  hundred. 
They  have  renamed  ones,  tens,  and  hundreds. 
They  have  carried  to  ten’s  place  and  to  hundred’s 
place.  They  have  renamed  a  ten.  They  are 
familiar  with  the  notion  that  sometimes  numbers 
must  be  renamed  before  an  operation  can  be 
completed. 

Pre-Book  Lesson 

•  Consider  a  problem  similar  to  the  following  in 
which  only  1  hundred  must  be  renamed: 

Teddy  wants  to  find  250  match  covers.  He  now  has 
170.  How  many  more  does  he  need  to  find? 

Caution:  Some  children  will  be  able  to  solve 
problems  of  this  type  mentally  using  many  different 
patterns  of  solution.  Be  prepared  to  accept  think¬ 
ing  of  this  type:  “He  needs  30  more  to  make  200, 
and  50  more  to  make  250.  30  plus  50  is  80.” 

•  Engage  in  a  discussion  about  appropriate  num¬ 
ber  sentences  to  express  the  problem.  Ultimately, 
a  subtraction  example  should  be  written  with 
3-place  numerals: 

250 

-170 

•  Use  an  appropriate  place-value  teaching  aid* 
to  demonstrate  the  renaming  that  is  necessary  when 
subtraction  is  involved.  For  example,  the  example 
under  consideration  should  be  written  on  the  board 
and  demonstrated  on  the  abacus  as  follows: 

a.  Show  the  sum  250  on  the  abacus. 

100  10  I 


*  See  10  and  21,  page  xix. 


Caution:  For  a  subtraction  example,  only  the 
sum  should  be  shown  on  the  teaching  aid.  The 
known  addend  should  not  be  shown.  The  known 
addend  is  kept  in  mind  for  the  demonstration  in 
order  to  tell  how  many  of  each  position  are  to  be 
removed.  By  showing  the  known  addend  the 
situation  becomes  confusing  to  the  child  when  the 
removing  takes  place. 

b.  Ask, 

How  many  ones  are  we  to  subtract? 

How  many  tens  are  we  to  subtract? 

Do  we  have  enough  tens  to  subtract  7  tens? 

Where  can  we  get  some  more  tens? 


c.  Upon  a  child’s  suggestion  that  one  of  the 
hundreds  may  be  renamed  10  tens,  have  a  child 
demonstrate  the  renaming  on  the  abacus. 


d.  Illustrate  the  renaming  of  1  hundred  with  the 
example  written  on  the  chalkboard.  Use  the  same 
questioning  as  used  with  the  abacus.  Cross  out  the 
2  to  indicate  that  the  hundreds  have  been  renamed. 
Write  1  above  the  2  to  show  that  there  is  now 
1  hundred.  The  renamed  hundred  now  becomes 
10  tens.  Add  10  tens  to  the  5  tens  and  write (l5) 
above  the  5. 


-170 


e.  Remove  7  tens  from  the  abacus.  Show  the 
subtracting  of  7  tens  from  1 5  tens  in  the  example  on 
the  board.  Be  sure  to  point  out  the  answer  as  shown 
both  on  the  board  and  by  the  8  tens  left  on  the 
abacus. 
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f.  Remove  the  1  hundred  on  the  abacus, 
tract  hundreds  in  the  example  on  the  board. 


Sub- 


-170 

To 


•  If  necessary,  use  the  above  procedure  with 
other  examples  before  going  to  the  book. 

Using  the  Text  Pages 

•  Guide  youngsters  to  state  in  their  own  words 
the  generalization  at  the  bottom  of  page  190. 

•  Permit  all  children  to  write  the  crutches  which 
show  the  result  of  renaming.  However,  pupils 
should  be  encouraged  to  write  the  subtraction 


result  without  using  the  crutches  if  they  are  able  to 
do  so.  Do  not  be  so  anxious  to  eliminate  the  use  of 
the  crutches  that  understanding  and  mastery  of  the 
skill  is  jeopardized. 

Individualizing  Instruction 

•  Slower  learners  may  profit  from  recording 
words  and  computations  similar  to  the  following: 

250  =  2  hundreds  5  tens  0  ones  =  200  +  50  +  0 
—  170  =  1  hundred  7  tens  0  ones  =  100  +  70  +  0 


after  renaming 


/(/£ 


1  hundred  15  tens  0  ones  =  100  +  150  +  0=  XX0 
1  hundred  7  tens  0  ones  =100  +  70  +  0=170 

80 

•  Slower  learners  may  need  more  practice  in  re¬ 
naming  of  the  type  provided  at  the  bottom  of  pages 
183  and  189. 

•  Use  Extra  Examples  Set  62  with  all  pupils 
as  needed. 


NOTES 
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Ex.  3-7.  Explain  the  renaming  of  the  sums. 


8  © 

4  © 

3  ® 

6  © 

2  © 

3.  00  7 

4. 

0/3  5. 

0/8 

6.  $/./o 

7. 

$/.  7  7 

694 

483 

8  6 

4.  8  0 

0.  9  6 

2  13 

30 

352 

$2.  8  0 

$2.  8  1 

Row  8. 

Tell  each  missing  hundred’s  digit. 

a 

b 

c 

d 

e 

f 

g 

8.  348 

180 

765 

387 

566 

625 

$4.29 

192 

70 

259 

196 

423 

273 

3.73 

?56 

?10 

?06 

?91 

?43 

?52 

$?.56 

i 

i 

5 

i 

1 

3 

0 

Row  9. 

Which  subtractions  are  wrong? 

Why? 

Sums  in  Ex. 

.  a,  b,  e,  and  f 

were  not  correctly 

renamed . 

9.  648 

347 

859 

517 

726 

438 

$9.43 

60 

184 

722 

395 

84 

182 

2.72 

688 

263 

137 

122 

742 

356 

$6.71 

588 

163 

642 

256 

[W] 

Rows  10  and  11. 

Copy  and  subtract.  Check. 

a 

b 

c 

d 

e 

f 

g 

10.  847 

235 

419 

778 

535 

936 

$4.19 

57 

173 

238 

293 

164 

445 

0.84 

790 

62 

181 

485 

371 

491 

$3.35 

11.  468 

256 

538 

359 

728 

329 

$3.75 

396 

186 

251 

265 

95 

257 

1.82 

72 

70 

287 

94 

633 

72 

$1.93 

Copy  each  of  Ex.  12-20  and 

subtract.  Be  careful! 

For  some  examples  you  do  not  rename  the  sum. 

12.  529  - 

77  452  15.  427  -  257 

170  18. 

$4.53  —  $1.47  $3.06 

13.  796  - 

156640  16.  764  -  48716  19. 

$6.09  -  $4.09 

$2.00 

14.  915  - 

23892  17.  513  -  451 

62  20. 

$3.68  —  $3.59  $0.09 

♦  Extra  Examples.  Work  Set  62. 
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Renaming  More  than  Once  for  Subtracting 


To  sfcow  mort  omi  tmd  mo to  (mi  [O] 

1.  Our  school  gets  342  bottles  of  milk  a  day.  One 
milkman  brings  175  bottles.  How  many  does  the  other 
milkman  bring?  342  -  175  =  n 

No  No 

Ex.  A.  Can  you  subtract  the  ones ?A  the  tens?  a  Why 

.  -.There  are  neither  enough  -rL 

Or  Why  nOt?ones  nor  enough  tens.  yes  emTugh^ones 

*  Ex.  B.  Can  you  subtraa  the  ones  now?  a  Why?  a  Can 
you  also  subtraa  the  tens?  a  Why  or  why  not?  enough  tens. 

*  Ex.  C.  What  has  been  done  here?  vCan  you  subtraa 

,  _  _  .  .  Hundreds  have  been  renamed  hundreds  and  tens. 

the  tens  now?v  Explain. 

Yes  There  are  enough  tens. 

Ex.  2-5.  Explain  the  renaming  and  the  subtracting. 

7  @@  8  @@ 


2 . 


3  16)  (1 


$20 

589 

247 


3. 


tn 

686 

244 


4. 


nt 

99 

379 


5.  $/.£/ 
0.  5  8 
$4.9  9 


Sometimes  when  you  subtract  you  rename 
more  than  once. 


Ex.  6-10.  Which  subtractions  are  wrong?  Why? 

Sums  tor  Ex.  6,  8  and  9  were  not  correctly  renamed. 

6.  614  7.  543  8.  739  9.  912  10.  S8.14 

_77  454  205  436  1.99 

w  89  m  m  S6-15 

Sum  for  Ex.  8  should  not  have  been  renamed. 

Ex.  11-15.  Tell  the  missing  digits  in  each  answer. 


11.  880 

12.  721 

13.  840 

14.  572 

15.  S6.25 

674 

24 

588 

299 

1.97 

??6 

??7 

?5? 

??3 

$?.?? 

20 

69 

2  2 

27 

4  28 

16.  In  which  of  Ex.  11-15  did  you  rename  the  sum  to 
show  more  ones  and  more  tens?  Ex.  12-15 


192  (one  hundred  ninety-two) 

*  Renaming  the  sum  to  show  both  enough  ones  and  enough  tens  is  considered  difficult,  so 
pupils  must  think  of  the  renaming  one  step  at  a  time.  For  some  time,  most  children  may 
want  to  use  the  crutch  of  showing  the  renaming. 


Teaching  Pages  192  and  193 


Pupil’s  Objectives 

(a)  To  learn  to  subtract  in  examples  when  both 
tens  and  hundreds  must  be  renamed;  and  (b)  to 
have  oral  practice  in  working  addition  and  sub¬ 
traction  examples. 

Pre-Book  Lesson 

•  On  the  board,  write  463  —  248  (in  vertical 
form).  Ask  a  pupil  to  work  the  example  at  the 
board  while  other  pupils  work  it  on  paper.  If  any 
pupils  have  difficulty  with  the  example,  give  indi¬ 
vidual  help  while  the  others  proceed  with  the  next 
type  of  subtraction  example  using  3-place  num¬ 
erals. 

•  On  the  board,  write  516  —  268  (in  vertical 
form).  Have  one  child  work  the  example  at  the 
board  while  the  others  do  the  work  on  paper  at 
their  desks. 

•  Compare  the  two  examples  to  see  how  they  are 
different. 

•  If  there  is  difficulty  at  any  point,  ask  questions 
to  help  children  identify  or  locate  the  trouble 
spot.  Guide  them  in  such  a  way  that  they  will 
suggest  what  is  to  be  done. 

•  Responses  to  the  second  example  and  to  Ex. 
2-5  on  page  192  in  the  pupil’s  book  should  follow 
this  model. 

Ones:  There  are  not  enough  ones  to 
subtract  7.  Rename  tens  as  tens  and 
ones.  Show  the  tens  by  crossing  out 
the  4  in  ten’s  column  and  placing  a 
small  3  (for  3  tens)  above  it.  Add  the 
10  ones  and  the  5  ones  shown  in  one’s 
column.  Write  15  in  one’s  column  and  ring  it  to 
show  that  it  means  “15”  ones.  Subtract  7  ones 
from  15  ones.  Write  8  in  one’s  column  in  the  an¬ 
swer. 

Tens:  There  are  not  enough  tens  to  subtract 
8  tens.  Rename  hundreds  as  hundreds  and  tens. 
Show  the  hundreds  by  crossing  out  the  6  in  hun¬ 
dred’s  column  and  writing  a  small  5  (for  5  hun¬ 
dreds)  above  it.  Add  the  10  tens  and  the  3  tens 
shown  in  ten’s  column  and  ring  the  13  to  show  that 
it  means  “13”  tens.  Subtract  8  tens  from  13  tens. 
Write  5  in  ten’s  place  in  the  answer. 


Hundreds:  Subtract  2  hundreds  from  5  hundreds. 
Write  3  in  hundred’s  place  in  the  answer. 

Using  the  Text  Pages 

•  If  slower  learners  have  difficulty  with  Ex.  1-5 
they  should  be  given  help  as  suggested  below  in 
Individualizing  Instruction  before  they  try  Ex. 
6-16. 

•  Some  children  may  not  be  ready  to  proceed 
with  the  written  work.  Circulate  among  the  pupils 
to  determine  individual  sources  of  difficulty.  Fre¬ 
quently,  just  a  word  or  a  demonstration  for  the 
individual  is  adequate  provision  for  his  specific 
needs. 

•  Some  children  will  find  the  Oral  Practice  too 
difficult  to  do  mentally.  Adore  capable  children  may 
listen  to  each  other  say  the  answers  while  the  others 
write  the  examples  showing  their  work  and  the 
answers  on  paper. 

Individualizing  Instruction 

•  Slower  learners  may  need  more  practice  in 
renaming  through  the  use  of  objects  and  place- 
value  teaching  aids.  Use  pocket  charts,  line  abacus, 
Ginn  Arithme-Sticks,  and  so  on,  to  show  the 
renaming  that  is  necessary  and  how  the  physical 
model  looks. 

•  Slower  learners  may  need  more  work  recording 
words  and  computations  similar  to  the  follow¬ 
ing: 

325  =  3  hundreds  2  tens  5  ones  =  300  +  20  +  5 

—  136  =  1  hundred  3  tens  6  ones  =  100  +  30  +  6 

after  renaming 

2  hundreds  11  tens  15  ones  =  200  +  110  +  15 
1  hundred  3  tens  6  ones  =  100  +  30  +  6 

1  hundred  8  tens  9  ones  100  +  80  +  9  =  189 

•  It  may  help  some  of  the  children  to  make  use 
of  a  teaching  aid  to  explain  the  work  in  Ex.  2-5  on 
page  192. 

•  If  it  helps,  permit  children  to  use  the  place- 
value  device  to  help  in  working  rows  17  and  18  on 
page  193. 


-2  8  7 
358 


Teacher’s  Page  192 


•  All  pupils  may  use  the  following  exercises  as 
needed. 


a.  Tell  the  missing  digits. 


571 

620 

734 

453 

826 

338 

-378 

-546 

-247 

-66 

-557 

-289 

1?3 

?74 

4?7 

??7 

?6? 

??9 

b.  Which  subtractions  are  wrong?  Why? 


353 

527 

423 

840 

932 

645 

-264 

-348 

-345 

-356 

-745 

-246 

189 

189 

78 

594 

187 

409 

•  Use  Extra  Examples  Set  63  with  all  pupils  as 
needed. 


NOTES 


Teacher’s  Page  193 


[W] 


Rows  17  and  18.  Copy  and  subtract.  Check. 


a 

b 

C 

d 

e 

f 

g 

17. 

577 

453 

828 

532 

741 

930 

$6.43 

479 

189 

39 

278 

356 

445 

5.87 

98 

264 

789 

254 

385 

485 

$0.56 

18. 

781 

631 

162 

720 

656 

513 

$4.70 

485 

358 

93 

246 

98 

326 

0.98 

296 

273 

69 

474 

558 

187 

$3.72 

Ex.  19- 

30. 

Copy  and  subtract. 

For  some  examples 

you 

do  not 

rename.  For  others  you  rename 

once  or 

more. 

19. 

955  - 

778177  23. 

889  - 

326  56: 

i  27. 

$3.29  - 

$0.83 

$2.46 

20. 

864  - 

566  298  24. 

760  - 

49  7ii 

28. 

$9.88  - 

$8.99 

$0.89 

21. 

692  - 

59 

633  25. 

783  - 

474309 

29. 

$9.99  - 

$1.45 

$8.54 

22. 

820  - 

677  U3  26. 

699  - 

387  312 

30. 

$8.80  - 

$2.83 

$5.97 

Extra  Examples.  Work  Set  63. 


Oral  Practice 

A.  and  S mental  procedures  [O] 


Work  these  examples  in  your  head  and  say  only  the 
answers.  For  Ex.  la  think ,  “117-8=109.”  Say,  “109.” 


a 

b 

C 

d 

1. 

117  -  8  109 

93  -  7  86 

526  -  7  5i9 

981  +  9  990 

2. 

789  -  8  78i 

7  +  42  49 

800  -  300  soo 

426  -  9  417 

3. 

9  +  110  ii9 

30  +  40  70 

215  -  6  209 

8  +  345  353 

4. 

o 

00 

OO 

l 

OO 

OO 

611  -  7  604 

6  +  73  79 

782  -  8  774 

5. 

400  —  8  392 

214  -  9  205 

324  +  6  330 

76  -  7  69 

6. 

564  —  4  560 

215  +  9  224 

o 

1 

o 

►o 

o 

8  +  94  102 

(one  hundred  ninety-three)  193 


To  Keep  in  Practice 


A.  and  S.  [W] 

Ex.  1-6.  Copy  each  set  of  numerals  in  a  column.  Add. 


1.  39,  26,  28  93 

3.  12,44,8 

,  19  83 

5.  230,  4$, 

80,  550  90* 

2.  19,  37,  38  94 

4.  3,  55,  4, 

17  79 

6.  480,  10^ 

,  40,  200  82* 

Rows  7-9.  Write  answers 

on  folded  paper.  Check. 

a 

b  c 

d 

e 

f 

g 

7. 

410 

716  89 

342 

925 

$8.47 

$0.80 

-74 

-386  +79 

+  575 

-78 

-3.57 

-0.29 

8. 

336 

457 

330  168 

324  625 

917 

83 

847 

82 

$4.90 

$1.39 

-59 

+  183  -270 

+  69 

+  476 

-0.46 

-5.78 

9. 

398 

515 

507  355 

93  827 

152 

78 

558 

475 

$0.93 

$0.74 

$0.75 

$1.41 

+  364 

+  780  -  38 

-57 

-187 

+  0.89 

-0.95 

879 

873  789 

21 

288 

$1.63 

$0.46 

Extra  Examples.  Work  Set  64. 


Many  Things 

Maintenance  [W] 

Ex.  1-3  show  numbers  for  equivalent  sets.  Copy  and 

finish.  Then  show  another  way  to  find  each  answer. 

8  10  18 

1.  2  +  2  +  2  +  2  =  ?  2.  two  5’s  =  ?  3.  6  +  6  +  6  =  ? 

four  2's  =8  5+5=10  three  6’s  =  18 

Write  four  other  names  for  the  number 
4.  35.  5.  60.  6.  27.  7.  46.  8.  59. 

Answers  will  vary. 

Write  our  numeral  for  9.  IV.  4  10.  VIII.  8  11.  XI.  n 
Copy  and  finish  Ex.  12  and  13. 

hundreds  6 

12.  17  tens  +  9  tens  =  2  _?_  and  _?_  tens 

hundreds  16  ones 

13.  867  =  7  _?_  and  _?_  tens  and  7  _?_ 

194  (one  hundred  ninety-four) 


Teaching  Pages  194  and  195 


Pupil’s  Objectives 

(a)  To  have  practice  in  all  the  skills  in  addition 
and  subtraction  that  have  been  taught  to  date; 
(b)  to  check  understandings  of  ideas  studied  to  this 
point;  (c)  to  have  practice  with  units  of  measure¬ 
ment  that  have  been  learned. 

Background 

Practice  must  be  provided  to  maintain  skills 
already  developed.  Maintenance  practice  also 
affords  the  opportunity  to  diagnose  sources  of  dif¬ 
ficulty  of  individual  children. 

The  enrichment  material  at  the  bottom  of  page 
195  presents  a  magic  square.  Encourage  the  more 
capable  children  to  look  for  all  the  different  ways  of 
showing  four  addends  whose  sum  is  34.  Children 
should  be  encouraged  to  try  things,  be  creative  in 
seeking  patterns,  relationships,  or  similarities  that 
exist.  Facility  with  mathematics  permits  one  to 
become  more  flexible  rather  than  restrictive  in 
thought. 

Using  the  Text  Page  (page  194,  top) 

With  slower  learners ,  you  may  wish  to  check  their 
work  after  they  have  completed  each  row  or  set  of 
exercises.  If  certain  errors  are  persistent,  give  the 
appropriate  remedial  assistance  before  assigning 
more  work. 

Using  the  Text  Pages  (pages  194-195) 

•  Before  assigning  the  written  work  for  Many 
Things,  you  may  wish  to  review  the  following: 

1  ft.  -  12  in.  1  hr.  =  60  min. 

1  lb.  =16  oz.  1  doz.  =  12  things 

1  yd.  =  3  ft.  1  wk.  =  7  days 

•  As  pupils  are  doing  this  written  work,  circulate 
among  the  class  to  observe  which  pupils  are  having 
difficulty  with  any  of  this  maintenance  work.  Give 
individual  help  as  needed. 

•  The  enrichment  material  appearing  at  the 
bottom  of  page  195  presents  the  idea  of  many 
names  for  a  number  in  a  different  setting — namely, 
the  magic  square.  More  capable  children  will  work 
rapidly  with  this  material  and  will  find  many  dif¬ 
ferent  combinations  whose  sum  is  34.  Commut¬ 


ing  the  addends  such  as  7  +  14  +  9  +  4  to 
4  +  9-f7-|-14  should  not  count  as  a  different 
combination. 


Individualizing  Instruction 

•  Slower  learners  may  need  renaming  practice 
similar  to  the  following: 

4  hundreds  12  tens  may  be  renamed  .  ?  _  hun¬ 
dreds  2  tens. 

5  hundreds  4  tens  may  be  renamed  4  hundreds 
_  ?  _  tens. 

6  hundreds  3  tens  may  be  renamed  _  ?  _  hun¬ 
dreds  13  tens. 

3  tens  6  ones  may  be  renamed  2  tens  ?  ones. 


•  You  may  wish  to  duplicate  more  exercises  of 
the  type  presented  in  Ex.  1-3  at  the  bottom  of 
page  194.  This  is  good  readiness  material  for  mul¬ 
tiplication. 


a.  3  +  3  +  3  =  ? 

b.  three  4’s  =  ? 

c.  two  8’s  =  ? 

d.  7  +  7  +  7  =  ? 

e.  2  +  2  +  2  +  2  +  2  =  ? 


f .  9  +  9  +  9  =  ? 

g.  4  +  4  +  4  =  ? 

h.  5  +  5  +  5  +  5  =  ? 

i.  two  6’s  =? 

j.  four  3’s  =  ? 


•  You  may  wish  to  duplicate  more  exercises  of 
the  type  dealing  with  measurement  at  the  top  of 
page  195. 

a.  1  wk.  and  5  da.  =  _  ?  _  da. 

b.  1  ft.  and  7  in.  =  _  ?  _  in. 

c.  1  lb.  and  6  oz.  =  _  ?  _  oz. 

d.  1  ft.  and  3  in.  =  _  ?  _  in. 

e.  1  hr.  and  15  min.  =  _  ?  _  min. 

f.  1  yd.  and  1  ft.  =  _  ?  _  ft. 

g.  1  doz.  and  6  things  =  _  ?  _  things 

h.  1  wk.  and  8  da.  =  _  ?  _  da. 

i.  1  lb.  and  15  oz.  =  _  ?  _  oz. 

j.  1  hr.  and  25  min.  =  _  ?  _  min. 

•  Assign  Extra  Examples  Set  64  to  all  pupils 
as  needed. 

•  You  may  wish  to  use  the 
enrichment  material  at  the 
bottom  of  page  195  with  all 
pupils.  Direct  the  more  capable 
children  to  do  the  following  ex¬ 
ercises: 


11 

16 

5 

18 

6 

17 

12 

15 

20 

7 

14 

9 

13 

10 

19 

8 

Teacher’s  Page  194 


a.  Find  the  sums  for  the  numbers  shown  in  each 
row;  in  each  column;  along  each  diagonal. 

b.  Compare  the  number  shown  in  the  upper  left 
corner  with  the  number  shown  in  the  correspond¬ 
ing  corner  of  the  first  magic  square  on  the  text 
page.  Make  other  comparisons  between  corres¬ 
ponding  numbers  of  these  two  magic  squares. 

c.  Have  pupils  construct  their  own  magic 
squares  by  adding  10  to  each  number;  adding  100; 
and  so  on. 


d.  Have  pupils  discuss  each  of  the  magic  squares 
they  construct. 

•  You  may  use  the  following  exercise  with  the 
more  capable  children. 

For  each  example  in  rows  7-9  on  page  194, 
write  a  new  answer.  To  find  the  new  answer,  sub¬ 
tract  95  from  the  answer  you  found  and  then  add 
200  to  that  number. 

•  Use  Extra  Activity  Set  99  with  the  more 
capable  children. 


NOTES 


Teacher’s  Page  195 


Copy  and  finish  Ex.  14-21. 


14. 

£ 

6 

doz.  =  _?_  things 

18. 

1  ft.  and  8  in.  = 

15. 

1 

15 

doz.  and  3  things  =  _?_  things 

19. 

1  yd.  and  2  ft.  = 

16. 

1 

26 

lb.  and  10  oz.  =  _?_  oz. 

20. 

1  wk.  and  3  da.  = 

105 

17. 

1 

hr.  and  45  min.  =  _?_  min. 

21. 

1  lb.  and  5  oz.  = 

22.  Copy  the  examples  in  which  you  carry  two  times. 


5 

_?_  ft. 

10 

_?_  da. 

21 

_?_  oz. 


467  375  618  485  872  563  983  758 

+  249  +205  -468  +69  -604  +227  -254  +156 

467+  249,  485  +  69,  758+  156 

23.  Copy  the  examples  above  in  which  you  rename  to 
show  more  ones.  372  -604,  983-254 


Do  You  Like  to  Try  New  Things? 

Enrichment  [W] 

The  figure  at  the  right  is  a  magic  square. 

1.  Copy  the  numerals  in  the  first  row.  Add  the 
numbers.  7  +  12  +  1  +  14  =  ?  34 

2.  Copy  the  numerals  in  the  first  column.  Add 
the  numbers.  7  +  2+  16  +  9  =  ?  34 

3.  Write  all  the  other  four-addend  A.  examples 
with  sums  of  34  in  the  magic  square.  For  example, 

Answers  will^vary.  Pupils  may  find  /nore  J:han  20  different  combinations. 

use  the  four  numerals  in  the  corners. 

4.  Does  each  of  your  A.  examples  give  a  different 
name  to  34?  Yes 

5.  Now  copy  and  finish  the  magic  square  at  the 
right. 

•  Extra  Activity.  Work  Set  99. 

(one  hundred  ninety-five)  195 

More  capable  children  will  find  work  with  magic  squares  quite  intriguing. 


*  Renaming  can  be  done  in  one  step  when  the  3-place  numeral  has  0  in  ten’s  place  since 
the  pupil  can  think  of  the  hundreds,  tens,  and  ones  simply  as  tens  and  ones. 


A 

B 

2  9  @ 

306 

158 

1  5  8 

? 

1  48 

C 

D 

1  9  © 

205 

47 

4  7 

> 

• 

1  5  8 

*T* 


E 


7  9  (14) 

1  7  8 


•  Renaming  When  the  Ten’s  Digit  Is  0 

To  thow  10  moro  omi  m  tho  turn  ( O  ] 

1.  John  has  read  158  of  the  306  pages  in  his  book. 
How  many  more  pages  has  he  to  read?  306  -  158n  =  n 
Ex.  A.  Can  you  subtract  the  ones?  Why 

must  you  rename  the  sum?  To  sh  ow  more  ones 

Ex.  B.  Explain  the  renaming  and  the  work. 
306  =  30  tens  and  6  ones,  or 
29  tens  and  16  ones. 

2.  After  reading  47  of  the  205  pages  in  his 
book,  Joe  has  how  many  pages  still  to  read? 

205  -  47  =  n 

No 

Ex.  C.  Can  you  subtract  the  ones?  Why?  v 

There  are  not  enough  ones. 

Ex.  D.  Explain  the  renaming  and  the  work. 

205  =  19  tens  and  15  ones;  15  “  7=  8,  9  ”  4  =  5.  Write  1  in  hundred’s  place. 

3.  Explain  the  subtractions  in  Ex.  E  and  F. 

E  804  =  79  tens  and  14  ones;  14-8  =  6,  9-7  =  2,  7-1  =  6 
F  603  =  59 tens  and  13  ones;  13  —  5  =  8,  9-6  =  3,  5  —  3  =  2 


6  2  6 


5  9  (13) 

3  6  5 
2  3  8 


In  Ex.  4-7,  which  subtractions  are  wrong? 


4. 


801 

83 

728 

718 


5.  407 
299 
108 


6. 


608 

369 

249 

239 


7. 


Ex.  8-19.  Copy  and  find  the  answers.  Check. 


$3.04 
0.74 
$3.30 

$2.30 
|W] 

$2.04 

8.  906  -  859  47  12.  705  -  447  258  16.  $8.08  -  $6.04A 

9.  503  -  134369  13.  402  -  225  m  17.  $7.80  -  $7.63* 

10.  904  -  87727  14.  551  -  443  ios  18.  $2.03  -  $0.89^ 

11.  602  -  588 14  15.  902  -  73  829  19.  $3.60  -  $1.38* 

Extra  Examples.  Work  Set  65. 

196  (one  hundred  ninety-six) 
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Pupil’s  Objective 

To  learn  a  special  way  of  renaming  when  the 
ten’s  digit  of  the  numeral  for  the  sum  is  0. 

Background 

On  pages  166  and  167  of  the  pupil’s  book,  chil¬ 
dren  were  introduced  to  the  idea  of  various  renam¬ 
ings  of  numbers  shown  with  3-place  numerals. 
For  example,  the  number  482  may  be  renamed: 

4  hundreds  and  8  tens  and  2  ones;  or 
48  tens  and  2  ones;  or 

4  hundreds  and  82  ones;  or 

482  ones. 

Now,  consider  the  number  506.  It  may  be  re¬ 
named  : 

5  hundreds  and  0  tens  and  6  ones;  or 

50  tens  and  6  ones;  or 
506  ones. 

When  renaming  is  necessary  to  get 
in  subtracting  from  a  sum  like  506, 
it  is  more  convenient  to  think  of  this 
sum  as  50  tens  and  6  ones.  In  this  way, 
when  1  ten  is  renamed  10  ones,  49 
tens  remain  and  no  more  renaming  is 
necessary  to  get  more  tens. 

The  thought  process  should  be  something  as 
follows: 

Ones:  There  are  not  enough  ones  to  subtract  8. 
Show  more  ones  by  renaming  50  tens  as  49  tens 
and  10  ones.  Show  this  by  crossing  out  the  50  and 
writing  49  above  it.  Add  the  10  ones  and  the 
6  ones.  Show  this  sum  by  writing  16  in  one’s  col¬ 
umn.  Ring  it  to  show  that  it  means  “7(5”  ones. 
Subtract  8  ones  from  16  ones.  Write  8  in  one’s 
place  in  the  answer. 

Tens:  Subtract  3  tens  from  9  tens.  Write  6  in 
ten’s  place  in  the  answer. 

Hundreds:  Subtract  2  hundreds  from  4  hundreds. 
Write  2  in  hundred’s  place  in  the  answer. 

Pre-Book  Lesson 

•  Write  the  example  407  —  158  on  the  board 
(in  vertical  form).  Go  through  each  step  in  work¬ 


ing  the  example,  asking  pupils  questions  to  foster  as 
much  understanding  as  possible.  Be  sure  to  stress 
the  value  of  thinking  of  40  tens,  as  noted  in  the 
Background  section. 

•  Write  the  following  numerals  on  the  board: 

a.  602  b.  305  c.  608  d.  406 

Have  children  rename  each  number  shown  in 

the  following  way:  602  may  be  renamed  60  tens  and 
2  ones;  and  60  tens  and  2  ones  may  be  renamed 
59  tens  and  12  ones. 

In  working  an  example  such  as  602  —  351,  re¬ 
naming  to  get  more  ones  isn’t  necessary. 

Using  the  Text  Page 

•  During  oral  work,  be  sure  to  stress  all  types  of 
renaming  suggested  in  the  previous  sections. 

•  Have  children  write  the  crutches  in  Ex.  8-1 1  to 
show  that  they  are  using  the  recommended  thinking 
when  renaming  a  ten  as  10  ones.  More  capable 
children  may  write  answers  only  for  Ex.  12-19. 

Individualizing  Instruction 

•  While  pupils  are  doing  the  written  work,  cir¬ 
culate  among  them  to  check  on  the  thinking  of  indi¬ 
viduals  when  they  rename  the  sum.  Later,  when 
4-place  numerals  are  involved  in  subtraction,  the 
computation  will  be  much  easier  if  they  develop 
the  correct  thought  patterns  now. 

•  Use  bundles  of  hundreds,  tens,  and  ones  to 
help  slower  learners  see  the  relationship  between  20 
tens  and  2  hundreds  and  the  renaming  of  20  tens. 

•  Use  the  following  examples  for  slower  learners 
if  needed : 

a.  Tell  the  missing  digits. 

501  605  704  403  806  308 

-378  -546  -247  -66  -557  -289 

1?3  ?9  4?7  ??7  ?4?  ?9 

b.  Which  subtractions  are  wrong?  Why? 

303  507  403  804  902  605 

-264  -348  -345  -356  -745  -246 

139  169  58  558  157  469 

•  Use  Extra  Examples  Set  65  with  all  pupils  as 
needed. 


more  ones 
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Pupil’s  Objectives 

(a)  To  have  practice  in  choosing  the  correct 
n-sentence  for  a  problem;  and  (b)  to  maintain 
skill  in  problem-solving. 

New  Words 

materials ,  model 

Background 

In  these  problems,  all  necessary  information  is 
given.  The  main  emphasis  in  this  lesson  should  be 
on  translating  the  problem  into  a  number  sentence. 
Children  should  read  the  problem  carefully  so  as  to 
understand  the  situation.  (Often  it  is  necessary  to 
state  the  question  in  one’s  own  words  in  order  to 
understand  it  fully.)  When  the  pupil  decides 
whether  he  knows  two  addends  and  must  find  a 
sum  or  he  knows  a  sum  and  an  addend  and  must 
find  the  other  addend,  he  is  ready  to  choose  the 
correct  ^-sentence  for  the  problem. 

Teacher’s  Preparation 

You  may  wish  to  use  a  flannel  board*  during  the 
Pre-Book  Lesson.  It  is  usually  motivating  to  use  a 
variety  of  materials  with  this  device.  Have  numer¬ 
als,  operation  symbols,  n,  and  equals  sign**  avail¬ 
able  which  will  adhere  to  the  flannel  board.  They 
may  be  used  for  showing  different  ways  of  writing  a 
mathematical  sentence  for  a  problem. 

Pre-Book  Lesson 

•  Write  a  problem  appropriate  to  the  local  situa¬ 
tion,  similar  to  the  one  below: 

There  are  525  children  who  go  to  Park  School.  At 
Hillside  School  there  are  678  children.  How  many  more 
children  go  to  Hillside  School  than  Park  School? 

•  Ask  a  child  to  show  the  number  of  children 
that  go  to  Park  School  on  the  flannel  board.  Do 
the  same  for  Hillside  School. 

•  First  engage  in  a  general  discussion  about  find¬ 
ing  numbers  for  a  total  set  and  its  parts.  Then 
point  out  that  it  is  more  difficult  to  find  these 

•  See  2,  page  xix.  *  *  See  9,  page  xix. 


numbers  when  working  with  a  difference  situation, 
such  as  comparing  the  numbers  of  pupils  in  the 
two  schools.  When  we  try  to  match  members  of 
the  larger  set  with  members  of  the  smaller  set,  we 
see  that  some  of  the  members  of  the  larger  set  can¬ 
not  be  matched.  The  number  for  the  set  of  un¬ 
matched  members  becomes  the  unknown  addend, 
which  can  be  found  by  subtracting  the  number  for 
the  set  of  matched  members  from  the  number  for 
the  total  set. 

•  Ask  a  child  to  show  a  mathematical  sentence 
(n-example)  for  the  problem  on  the  flannel  board. 
Discuss  the  sentence.  Is  it  appropriate? 

•  Ask  if  anyone  can  show  a  different  sentence 
for  the  problem.  Discuss  it  for  appropriateness. 
Slower  learners  may  need  to  consider  the  writing  of 
number  sentences  with  1 -place  numerals  before 
attempting  to  write  them  with  3-place  numerals. 
Frequently,  a  relatively  difficult  problem  can  be 
simplified  by  substituting  lesser  numbers  for  the 
greater  numbers  given  in  the  problem. 

•  You  may  wish  to  consider  other  problem  situa¬ 
tions  before  proceeding  to  Using  the  Text  Page. 

Using  the  Text  Page 

•  Ask  the  children  to  read  each  problem  and 
then  to  copy  the  correct  n-example  for  it. 

•  Remind  your  pupils  that  when  writing  n- 
examples  using  symbols  for  dollars  and  cents,  the 
n  is  written  with  the  dollar  sign  ($n). 

•  After  the  written  work  has  been  completed, 
have  pupils  explain  their  choices  of  n=  examples.  ; 

Individualizing  Instruction 

•  Slower  learners  may  be  asked  to  substitute  lesser 
numbers  in  each  problem  to  help  them  arrive  at  an 
appropriate  mathematical  sentence.  In  Ex.  1,  for 
example,  one  could  substitute  5^  for  the  $3.25. 
The  child  can  then  think  5  f  +  5^  as  an  appropriate 
solution.  After  writing  “5^  +  5^  =  he  then 
looks  at  the  two  alternatives  given  to  see  if  one  is 
the  same  as  the  model  he  used. 

•  Use  Problem  Set  10  as  needed  with  all  pupils. 

•  More  capable  children  may  write  n-examples  for 
Problem  Set  10. 
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Which  17-Example? 

Problem-solving  [W] 

Copy  the  correct  n-example,  or  number  sentence,  for 
each  problem. 


1.  Ned  and  Sam  each  had  $3.25  to  buy  materials  for 
model  airplanes.  Together  they  had 


$3.25  -  $3.25  =  $n 


I  $3.25  +  $3.25  =  S«  1 


2.  The  materials  for  a  large  model  plane  cost  $1.89 
and  those  for  a  small  model  plane  cost  $0.85  less,  or  $_?$.''°4 


$»  =  $1.89  +  $0.85 


I  $1.89  - 


$0.85 


3.  When  they  had  bought  everything  they  needed,  Sam 
found  he  had  27 <t  of  his  $3.25  left.  He  had  spent  $_?598 

i  $3.25  -  $0,27  =  $«  I  $3.25  +  $0.27  =  $n 

$0.27 

4.  Ned  spent  $2.98  of  his  $3.25.  He  had  $_?_  left. 

I  $3.25  -  $2.98  =  Sm  I  $3.25  +  $2.98  =  $« 


5.  One  day  the  small  plane  flew  235  feet.  The  big 
plane  flew  306  feet,  or  _?_  feet  more  than  the  small  one. 

235  =  n 


n  =  306  +  235 


l2Q6 


6.  Another  day  the  big  plane  flew  240  feet, 
small  plane  flew  65  feet  more,  or  30?  _  feet  in  all. 

240  -  65  =  n  I  240  4-  65  ^~nl 


♦  Extra  Problems.  Work  Set  10. 


The 


*0  in  Ten’s  and  One’s  Places 

Renaming  th«  sum  to  show  10  more  ones  [O] 

1.  Betsy’s  father  has  300  sheep.  He 
has  sheared  174  of  the  sheep.  How  many 
sheep  does  he  still  have  to  shear? 

300  -  174  =  n  N 

No 

Ex.  A.  Can  you  subtract  the  ones  ?  Why 

must  you  rename  the  sum  ?  t  o  show  more  ones 

Ex.  B.  If  30  tens  and  0  ones  is  one  name 
for  300,  why  do  we  rename  that  number 
to  be  29  tens  and  10  ones?  So  we  can  subtract  ones 
Explain  the  work  in  Ex.  B. 

300=  29  tens  and  10  ones;  10—4=6,  9—7=2,  2—1=1 


A 

—  — — — 

B 

C 

D 

E 

300 

2  9(J0) 

5  9  @ 

6  9  (J0) 

4  9  (jo) 

174 

1  74 

468 

8  9 

2.6  8 

> 

• 

1  26 

1  132 

? 

> 

• 

2.  600  —  468  =  ?  Can  you  subtract  or  must  you 

You  must  rename. 

rename  the  sum?  AExplain  what  has  been  done  in  Ex.  C.  v 

600=59  tens  and  10  ones;  10-8=2,  9-6=3,  5-4=1 

3~4.  Ex.  D  and  E.  Explain  what  has  been  done, 
and  why.  Now  say  the  answers,  d.  6ii  e.  $2.32 


Which  subtractions  in  Ex.  5-9  are  wrong?  Why?  v 


700 

6.  $5.00 

Sums  for  Ex.  5,  6, 

7.  600 

8,  and  9  not  correctly  renamed. 

8.  $9.00  9.  $7.00 

354 

4.36 

87 

3.52 

0.64 

356 

$0.74 

513 

$6.58 

$6.46 

346 

$0.64 

$5.48 

$6.36 

10.  For  which  examples  must  you  rename 

two  times? 

652 

b.  700 

c.  808 

d.  520 

Ex.  a  - 

e.  500 

98 

78 

79 

73 

146 

198  (one  hundred  ninety-eight) 

*  Another  hard  type  of  renaming  unless  pupils  use  the  plan  shown  by  thinking 
of  hundreds,  tens,  and  ones  simply  as  tens  and  ones! 
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Pupil’s  Objectives 

(a)  To  learn  to  subtract  in  examples  when  0 
occurs  in  both  the  one’s  and  ten’s  places  in  the 
numeral  for  the  sum;  (b)  to  practice  computation 
in  subtraction  with  many  types  of  3-place  numerals; 
and  (c)  to  write  and  work  specific  addition  and  sub¬ 
traction  examples  as  directed. 

New  Word 

sheared. 

Background 

The  method  taught  in  a  previous  lesson  for 
renaming  numbers  to  make  it  possible  to  subtract  is 
equally  useful  with  sums  which  are  hundreds  (no 
tens  or  ones).  In  an  example  like  400  —  157,  the 
child  should  first  think  of  400  as  40  tens  and  0  ones. 
To  show  some  ones,  1  of  the  tens  is  renamed  10  ones. 
Consequently,  only  39  tens  are  shown. 

Having  completed  all  types  of  addition  and  sub¬ 
traction  examples  using  2-  and  3-place  numerals, 
the  children  are  better  able  to  make  applications 
of  their  learnings  to  specific  needs.  They  will  not 
meet  any  examples  within  the  limits  of  3-place 
numerals  for  which  they  have  not  had  necessary 
preparation. 

Pre-Book  Lesson 

•  Write  a  numeral  like  500  on  the  board  (or 
show  it  on  the  flannel  board).  Ask  children  to  tell 
all  the  ways  they  can  of  thinking  the  number  500. 
Elicit  the  following  responses: 

5  hundreds  and  0  tens  and  0  ones 
50  tens  and  0  ones 
500  ones 

•  Emphasize  the  importance  of  thinking  of  500 
as  50  tens  and  0  ones  in  order  to  subtract  from  it. 
Ask,  “If  we  rename  one  of  the  50  tens,  how  many 
tens  will  be  left?”  Ask  the  same  question  about 
other  numbers  like  20  tens,  30  tens,  70  tens. 

•  Have  a  child  demonstrate  on  the  chalkboard 
how  to  show  the  renaming  of  the  number  500. 

49© 

-5-0’jO' 


In  general,  the  thinking  should  be  something 
like  the  following:  There  are  no  ones,  so  we  must 
rename  one  of  the  tens.  When  I  take  one  of  the 
tens  there  are  49  tens  left.  This  is  shown  by  cross¬ 
ing  out  the  50  and  writing  49  above.  The  10  ones 
are  shown  in  the  one’s  place  by  writing  10  and 
placing  a  ring  around  it. 

•  Demonstrate  the  renaming  involved  in  an 
example  like  500  —  264. 

Using  the  Text  Pages 

•  During  the  oral  lesson,  you  may  wish  to  have 
certain  pupils  work  Ex.  1-10  on  the  board. 

•  Most  children  should  be  required  to  copy  each 
example  in  rows  11-12.  However,  it  is  possible 
that  some  more  capable  children  will  be  able  to  write 
the  answers  only  on  folded  paper. 

•  Ex.  13-30  may  be  used  as  a  progress  test  on 
skills  in  subtraction.  Before  assigning  the  work, 
you  may  ask  your  pupils  to  inspect  the  examples  to 
see  if  they  can  find  subtraction: 

a.  with  no  renaming  (Ex.  20,  22) 

b.  with  renaming  a  ten  only  (Ex.  13,  21,  23,  29 
and  possibly  include  Ex.  17,  19,  24,  25,  27) 

c.  with  renaming  a  hundred  only  (none) 

d.  with  renaming  a  ten  and  a  hundred  (Ex.  14, 
15,  16,  17,  18,  19,  24,  25,  26,  27,  28,  30).  Accept 
omission  of  Ex.  17,  19,  24,  25,  27  if  listed  under 
b  above. 

•  Before  assigning  the  written  work  at  the  bot¬ 
tom  of  page  1 99,  you  may  wish  to  write  one  example 
of  each  type  on  the  board  to  serve  as  a  model  for 
pupils  who  are  uncertain. 

Individualizing  Instruction 

•  Slower  learners  may  need  further  renaming 
practice  of  the  following  types: 

a.  400  =  40  tens,  or 

39  tens  and  _  ?  _  ones. 

b.  600  =  60  tens,  or 

?  _  tens  and  10  ones. 

c.  _  ?  _  =  50  tens,  or 

49  tens  and  10  ones. 

•  All  pupils  may  have  practice  in  renaming  of 
the  following  type: 


Teacher’s  Page  198 


Write  four  other  names  for  the  numbers  named 
below:  (See  Teaching  Pages  178-179.) 

a.  17  b.  24  c.  45  d.  21 

•  The  results  of  the  Progress  Test  may  be  the 
basis  for  assigning  Extra  Examples  Set  66  for  addi¬ 
tional  work. 


•  More  capable  children  may  use  the  examples  in 
rows  11  and  12  on  page  199  and  write  another 
example  with  the  same  answer.  Ex.  11a  could  be 
written  700  —  417  =  699  —  416.  This  activity 
checks  to  see  how  well  these  pupils  understand  the 
use  of  compensation  in  subtraction. 


NOTES 
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[W] 


Rows  11  and  12.  Copy  and  subtract.  Check. 


a 

b 

e 

d 

e 

f  g 

11. 

700 

600 

800 

300 

500 

$9.00  $7.00 

417 

39 

748 

154 

234 

0.83  2.26 

12. 

283 

561 

52 

146 

266 

$8.17  $4.74 

600 

500 

700 

400 

300 

$9.00  $2.00 

377 

455 

98 

329 

86 

6.62  0.11 

223 

45 

602 

71 

214 

$2.38  $1.89 

Ex.  13-30.  Copy  each  example  in  a  column 
subtract.  Watch  0’s,  and  watch  renaming! 

and 

$4.58 

13. 

570  - 

169  401 

19. 

203  -  169  34 

25.  $8.00  -  $3.42 

$0.67 

14. 

114  - 

38  76 

20. 

607  -  305  302 

26.  $1.14  -  $0.47 

$5.89 

15. 

547  - 

278  269 

21. 

680  -  579  ioi 

27.  $7.00  -  $1.11 

$6.88 

16. 

722  - 

478  244 

22. 

178  -  175  3 

28.  $8.06  -  $1.18 

$4.37 

17. 

400  - 

174  226 

23. 

940  -  635  305 

29.  $4.80  -  $0.43 

$4.17 

18. 

521  - 

438  83 

24. 

200  -  27  173 

30.  $7.12  -  $2.95 

♦  Extra  Examples.  Work  Set  66. 


*  Making  and  Working  Your  Own  Examples 

A.andS.  [W] 

Make  up  and  work  two  examples  of  each  of  these  kinds. 

Use  two  3-place  numerals,  sometimes  with  one  or  two  0’s. 

1-2.  Addition,  carrying  to  ten’s  column 

3-4.  Addition,  carrying  more  than  once 

5-6.  Subtraction,  renaming  to  show  more  ones 

7-8.  Subtraction,  renaming  more  than  once 

(one  hundred  ninety-nine)  199 

*  These  exercises  provide  an  excellent  check  on  each  pupil  s  level  of  understanding. 


*  The  geometric  ideas  taught  on  pages  120  and  121  are  here  extended  to  include  refinements. 
Again,  remind  pupils  that  they  see  pictures  of  geometric  forms,  not  the  forms  themselves. 


Naming  Polygons  and  Their  Sides 


c 


G»om»lry  [O] 

The  polygon  pictured  at  the  left  may  be  named 
polygon  ABCD.  Another  name  for  it  is  polygon  CBAD. 

1.  What  other  names  can  be  used  for  this  polygon? 

DABC,  BCDA,  CDAB,  BADC,  DCBA,  ADCB 

2.  We  can  name  each  side  of  the  polygon.  One  side 
may  be  named  AB  or  BA.  Name  the  three  other  sides. 

BC  or  CB,  CD  or  DC,  DA  or  AD 


3.  Name  in  two  ways  each  polygon  pictured  below. 

Answers  will  vary.  See  Ex.  1. 


4.  Name  in  two  ways  each  side  of  each  polygon. 


Greater  Than?  Less  Than?  Equal  To? 

Equalitint  and  innqualitint  [ W] 

First  do  the  work  in  the  (  )’s.  Then  write  the  answer. 
In  Ex.  la,  300  -  149  =  151,  and  102  +  49  =  151.  So 
write,  “(300  -  149)  is  equal  to  (102  +  49).” 

is  equal  to  is  less  than 

1.  (300  -  149)  _?_  (102  +  49)  4.  (256  +  139)  (87  +  603) 

is  greater  than  is  greater  than 

2.  (456  -  406)  (798  -  770)  5.  (27  +  89)  _?_  (600  -  572) 

is  less  than  is  less  than 

6.  (460  -  267)  _?_  (312  -  47) 


3.  (99  +  412)  _?_  (600  -  38) 


**  For  Ex.  7-10,  use  sides  of  polygons  above.  Because 
these  are  not  numbers,  instead  of  “is  greater  than”  or  “is 
less  than”  use  “is  longer  than”  or  “is  shorter  than.” 

is  shorter  than  is  longer  than  is  shorter  than  is  shorter  than 

7.  HG  _?.  FG  8.  Z7  _?_  WZ  9.  KJ  _?_  MN  10.  LM  _?_FH 


Now  turn  back  to  page  197  and  solve  the  problems. 
200  (two  hundred) 

**  Note  the  (tie-up)  between  geometric  ideas  and  inequalities. 


Teaching  Page  200 


Pupil’s  Objectives 

(a)  To  learn  about  naming  polygons;  and  (b)  to 
use  is  greater  than  and  is  less  than  to  make  true 
sentences. 

Background 

Refer  back  to  the  Background  section  for  pages 
120  and  121  in  which  points,  lines,  line  segments, 
and  closed  curves  were  defined. 

Polygons  are  created  by  the  intersection  of  line 
segments  in  the  same  plane.  The  simplest  polygon 
is  the  triangle  which  is  made  up  of  three  line  seg¬ 
ments.  There  is  no  limit  to  the  number  of  line  seg¬ 
ments  (sides)  of  which  a  polygon  may  be  made. 

The  naming  of  a  polygon  is  ^ 
accomplished  by  using  the  end 
points  of  the  line  segments.  For  ex¬ 
ample,  in  the  polygon  shown  at  the 
right  there  are  four  line  segments: 

AB,  BC,  CD,  and  DA.  (A  line  ^ 
segment  with  the  end  points  A  and 
B  is  designated  by  the  symbol  AB.)  The  polygon 
may  be  named  by  using  the  points  A,  B,  C,  and  D. 
When  naming  the  polygon,  you  may  begin  at  any 
point  and  proceed  either  clockwise  or  counter¬ 
clockwise  using  the  other  points  in  the  order  in 
which  they  occur.  The  polygon  above  may  be 
named  DABC  or  BADC.  However,  it  may  not 
be  named  in  any  manner  other  than  using  the 
letters  in  consecutive  order  (i.e.,  ACDB  is  not  a 
name  for  the  polygon  above). 

For  the  work  with  polygons,  you  may  wish  to 
guide  more  capable  children  to  the  realization  that  one 
polygon  has  many  different  names. 

Teacher’s  Preparation 

Measuring  square  corners  was  introduced  on 
pages  120  and  121  of  the  pupil’s  book.  For  that 
lesson  it  was  recommended  that  you  use  the  corners 
of  any  standard  paper  you  have  available  as  square- 
corner  measures.  It  would  be  appropriate  to  make  the 
same  preparations  for  use  in  this  lesson. 

Pre-Book  Lesson 

•  Review  the  geometric  concepts  which  were 


introduced  previously,  such  as  point,  path  between 
two  points,  line  segment,  and  closed  path. 

•  Discuss  the  following  polygons:  square,  tri- 
angle,  rectangle.  Identify  each  polygon  by  point¬ 
ing  out  models  of  it  in  the  classroom.  (Window 
pane,  door,  table  top,  and  so  on.) 

•  Draw  a  model  of  a  polygon  on  the  board  and 
label  the  end  points  of  the  line  segments  with  capital 
letters.  Ask  children  to  use  the  labels  to  name  the 
line  segments  shown  on  the  board.  Ask  how  many 
line  segments  make  this  polygon.  Ask  the  class  to 
name  two  polygons  having  four  line  segments. 

Using  the  Text  Page 

•  Identify  line  segments  in  the  various  polygons. 
Bring  out  the  idea  that  each  line  segment  is  a  side 
of  a  polygon. 

•  Discuss  the  written  work  at  the  bottom  of  the 
page  before  making  the  assignment.  Elicit  the  idea 
that  the  numeral  in  each  (  )  names  a  number. 
In  each  exercise  pupils  are  to  compare  the  two 
numbers  named  and  then  write  a  true  sentence. 
It  would  be  appropriate  to  write  Ex.  1  on  the 
board  as  it  is  presented  in  the  directions. 

Individualizing  Instruction 

•  You  may  wish  to  modify  the  work  at  the  bot¬ 
tom  of  the  page  in  one  or  more  of  the  following 
ways: 

a.  Slower  learners  may  write  the  work  for  each 
number  named  in  the  following  way. 

99  600  (99  +  412)  is  less  than  (600  —  38) 

+412  —38  or  511  is  less  than  562. 

511  562 

b.  More  capable  children  may  write  only  the  words 
is  greater  than  or  is  less  than  as  an  answer. 

•  More  capable  children  (perhaps  all  pupils )  may 
write  true  mathematical  sentences  of  their  own 
creation  using  symbols  of  inequality  (>  or  <). 

•  The  written  work  suggested  at  the  bottom  of 
page  200,  will  give  all  pupils  a  chance  to  solve  the 
problems  on  page  197  for  which  ^-sentences  had 
been  written. 

•  More  capable  children  may  rewrite  each  of  Ex. 
1-6  so  that  is  equal  to  may  be  used. 

Teacher’s  Page  200 


Teaching  Page  201 


Pupil’s  Objective 

To  check  understandings  and  skills  recently 
learned. 

Background 

The  exercises  on  this  page  may  be  used  as  a 
progress  test  of  important  ideas  which  have  been 
learned.  More  important,  perhaps,  is  to  use  the 
material  for  maintaining  the  ideas  and  skills  which 
have  been  developed.  Drill  in  a  mathematics  pro¬ 
gram  serves  two  important  purposes.  First,  it  is 
used  immediately  after  understanding  has  been 
developed  in  order  to  establish  the  concept  or  skill. 
Then,  it  must  be  provided  periodically  to  maintain 
the  understandings  and  skills. 

Using  the  Text  Page 

•  After  all  pupils  have  completed  the  written 
work  at  the  top  of  the  page,  discuss  each  item  and 
have  pupils  explain  their  work.  Do  remedial  work 


with  groups  or  individuals  who  had  difficulty  with 
any  of  the  written  assignment. 

•  Slower  learners  may  be  assigned  just  four  or  five 
examples  in  each  of  rows  1-3  at  the  bottom  of  the 
page.  You  may  wish  to  have  these  pupils  copy 
the  examples. 

Individualizing  Instruction 

•  All  pupils  may  draw  models  of  polygons.  Have 
them  label  the  end  points  of  each  line  segment  with 
letters  of  their  choice  and  name  the  polygon. 

•  More  capable  children  may  draw  models  of  rec¬ 
tangles  and  show  the  inside  of  each  rectangle  in 
parts  of  the  same  size. 

Reminder 

Continue  to  maintain 

a.  understandings  and  knowledge  about  frac¬ 
tion  numbers  and  fractions. 

b.  understandings  and  knowledge  of  geometric 
concepts. 


NOTES 
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*  Another  mid-unit  review  of  information  and  meanings! 


*  Many  Things  A 

Maintenance  [W  ] 

!•  The  inside  of  each  of  rectangle  A,  square  B,  and  ■■ 
circle  C  is  shown  in  parts  of  the  same  size.  What  is  the 
fraction  number  for  the  red  part  of  A?iof  BP^of  C?  j 


Copy  and  finish  Ex.  2-5. 

is  less  than 

2.  (89  +  237)  _?_  (400  -  42). 


/ 

3.  To  find  7  of  a  pie,  you  can  cut  the  pie  into  _?_ 


parts  of  the  same  size. 

hundreds  17 

4.  572  =  4  _?_  and  _? 

ones 


ones 

tens  and  2 


57 

or  _?_  tens 


and  2  _?_.  Are  these  other  names  for  the  number  572?  Yes  q 

420. 


5.  420  -  117  =  3n,  so  /?3+  117 


6.  Write  four  names  to  show  the  same  number  as  32. 

Answers  will  vary. 

7.  Copy  each  example  you  can  write  in  a  short  way. 

i.  6  +  2  +  9  b.  4  +  4  +  4  c.  3+5  d.E<j'+T+  6 


To  Keep  in  Practice 

A.  and  5  [W] 


Write  answers  on  folded  paper.  Check  your  work. 


a 

b 

C 

d 

e 

f 

g 

h 

• 

i 

1. 

498 

278 

97 

60 

338 

74 

90 

352 

$7.60 

-479 

+  369 

-92 

+  40 

-306 

-36 

-37 

-158 

-3.59 

2. 

19 

83 

647 

357 

450 

100 

83 

32 

832 

38 

49 

53 

94 

194 

565 

$4.01 

$3.00 

-9 

+  506 

-80 

-47 

-653 

+  77 

-58 

-347 

+  1.68 

3. 

74 

22 

863 

44 

370 

10 

36 

31 

179 

15 

126 

24 

36 

26 

218 

27 

s<M 

16 

8 

57 

46 

26 

33 

7 

20 

0.08 

37 

7 

4 

8 

9 

5 

19 

33 

0.48 

+  19 

+  26 

+  28 

+  9 

+  24 

+  18 

+  20 

+  8 

+  0.05 

94 

85 

99 

94 

74 

80 

72  88  40. 74 

(two  hundred  one)  201 

*  Note  the  association  of  two  numbers  with 
a  unique  third  number. 

When  Sets  Are  Equivalent 

Meaning  of  multiplication  [O] 

1.  How  many  sets  of  toy  Indians 
has  Tom? 4 How  many  are  in  each  set:* 
Are  the  sets  equivalent?  Explain. 

They  each  have  the  same  number  of  members. 

2.  What  is  the  number  for  the  total 
set?  To  find  out,  you  can 

J  9  12 

a.  count  by  3’s:  3,  6,  _?_,  _?_ 

b.  add  3’s:  3  +  3  +  3  +  3  =  ?2 

12 

c.  say,  “Four  3’s  equal  _?_. 


*  When  you  know  that  four  3’s  =  12, 
you  are  multiplying.  The  answer  is  called  the  product. 

4  . 

3.  Tom  has  _?_  sets  of  2  tepees.  Find  the  number 
for  the  total  set  three  ways,  as  in  Ex.  2.  2+42+2+82=8 

J  Four  2’s  =8 


3  2 

4.  Tom’s  Indian  ponies  are  in  _?_  sets  of  _?_.  Find 

the  number  for  the  total  three  ways.  2, 4.  e 

J  2  +  2  +  2  =  6 

Three  2 *s  =  6 

5.  For  the  pictures  below,  can  you  multiply  to  find 
the  number  for  all  the  feathers?  all  the  canoes ?N Explain. 

You  can  multiply  only  when  sets  are  equivalent. 

6.  If  sets  are  not  equivalent,  can  you  multiply  to  find 
the  number  for  the  total  set?NoWhy?  see  answer  for  Ex.  5. 


On  the  board  show  each  of  Ex.  7-10  with  its  product. 

8  10  15  16 

7.  four  2’s  8.  two  5’s  9.  five  3’s  10.  four  4’s 


(i 


Teaching  Pages  202  and  203 


Pupil’s  Objectives 

(a)  To  extend  understanding  of  the  relationship 
that  exists  between  addition  and  the  new  way  of 
finding  the  number  of  members  in  the  total  set 
when  the  sets  being  joined  are  equivalent  (three  2’s 
are  6);  (b)  to  find  the  number  for  the  total  set; 
and  (c)  to  learn  the  terms  multiply  and  product. 

New  Words 

(page  202)  multiplying ,  product 

Background 

On  pages  164  and  165  the  pupils  were  intro¬ 
duced  to  the  joining  of  equivalent  sets  as  well  as  to 
the  writing  of  a  mathematical  sentence  to  show  the 
joining. 

Now,  pupils  are  to  develop  understanding  of  the 
operation  used  when  working  with  equivalent  sets. 
Multiplication,  a  binary  operation,  is  the  operation 
on  two  numbers  called  factors  which  results  in  a 
unique  third  number  called  the  product.  One  of  the 
factors  tells  the  number  of  members  in  each  of  the 
equivalent  sets.  The  other  factor  tells  how  many 
equivalent  sets  there  are.  Thus,  if  there  are  four 
groups  of  children  with  three  in  each  group,  the 
statement  “Four  3’s  equal  12”  is  one  of  multipli¬ 
cation. 

Note  that  the  term  factor  is  not  used  in  this 
lesson.  The  symbol  X  is  not  introduced  either. 
Both  will  be  used  in  the  very  near  future. 

Frequently,  one  hears  that  multiplication  is  a 
short  cut  for  addition  or  a  quick  way  to  add.  Each 
of  these  impressions  should  be  avoided.  Instead, 
as  the  relationship  between  addition  and  multipli¬ 
cation  is  established,  children  should  begin  to  see 
that  under  certain  circumstances  multiplication  is  a 
shorter  way  of  dealing  with  a  quantitative  situation 
which  could  have  been  handled  by  using  addition. 
When  the  quantitative  situation  is  one  in  which 
there  is  a  prescribed  number  of  equivalent  sets 
and  the  number  of  the  set  is  given,  such  as  5  sets 
of  children  with  4  children  in  each  set,  it  is  possible 
to  use  the  multiplication  5X4  rather  than  the 
addition  4  +  4  +  4  +  4  +  4. 


Teacher’s  Preparation 

Be  prepared  to  use  and  show  groups  of  objects  in 
the  classroom.  Flannel  shapes  — squares,  circles,  or 
triangles  of  different  colors — may  be  used  on  the 
flannel  board  to  show  several  equivalent  sets. 

Pre-Book  Lesson 

•  Arrange  objects  in  the  room  (children,  books, 
chairs,  and  so  on)  so  as  to  show  three  sets  of  four 
each.  Ask  selected  pupils  to  describe  what  they  see. 
Ask  someone  to  write  a  number  sentence  to  describe 
the  situation.  (Be  sure  to  ask  a  question  that  would 
suggest  joining  the  sets.  The  number  sentence 
children  have  learned  for  the  joining  of  disjoint  sets 
is  an  addition  sentence.) 

As  a  result  of  the  discussion,  a  sentence  like 
the  following  should  be  written  on  the  board: 
4  +  4  +  4  =  12. 

•  Have  different  children  tell  ways  in  which  the 
sentence  may  be  read.  (Some  will  say,  “four  plus 
four  plus  four  equals  twelve.”  Others  will  say, 
“three  fours  equal  twelve.”)  Be  sure  to  encourage 
both  responses.  Urge  children  to  begin  to  use  the 
latter  as  the  lesson  progresses. 

•  You  may  wish  to  illustrate  on  the  flannel 
board  another  example  of  the  type  described  above. 
There  is  value  in  making  a  transition  from  the 
concrete  stage  using  objects  in  the  classroom  to  the 
semi-concrete  presentation  using  geometric  mate¬ 
rials  on  a  flannel  board.  The  flannel-board  designs 
are  more  abstract  and  less  distracting  than  children 
or  chairs. 

Using  the  Text  Pages 

•  The  oral  work  sets  the  stage  for  the  child’s 
development  in  moving  toward  maturity  in  learn¬ 
ing  multiplication.  Be  sure  you  discuss  each  of 
Ex.  1-11  carefully.  Each  child’s  future  success  in 
multiplication  will  be  determined  by  this  initial 
approach. 

•  In  Ex.  7-10,  pupils  will  write  each  of  the  three 
ways  shown  in  Ex.  2.  As  a  child  writes  on  the 
board,  have  him  tell  what  he  is  writing  and  what 
it  means. 


Teacher’s  Page  202 


•  You  may  wish  to  complete  the  work  for  Ex.  1 1 
on  the  board  so  it  can  be  used  as  a  model  for  the 
work  in  Ex.  12-15. 

•  Before  writing  the  work  for  Ex.  12-15,  empha¬ 
size  the  importance  of  writing  each  of  the  four  ways 
shown  in  the  box.  The  first  way  involves  making 
dot  pictures.  The  box  shows  dot  pictures  for  6. 
Ask  pupils  to  show  different  dot  pictures  for  2,  3, 
4,  and  5. 

Individualizing  Instruction 

•  Duplicate  a  page  of  number-line  pictures  and 
have  all  pupils  illustrate  Ex.  7-15  using  a  number¬ 
line  picture.  For  Ex.  7,  the  following  number-line 
picture  shows  how  to  find  the  product. 


rl~r2.~T2rc2.~) . . 

0  1  2  3  4  5  6  7  8  9  10  11  12  13 

•  Partners  may  work  together  so  that  one  shows 
a  number  of  equivalent  sets  and  the  other  tells  the 
total.  The  Ginn  Arithme-Sticks*  are  very  useful 
for  this  purpose. 

•  More  capable  children  may  engage  in  the  Show 
the  Answer  game.  You  or  a  child  may  write  “four 
2Y’  on  the  board.  Pupils  select  a  numeral  for 
the  correct  product  and  insert  it  in  a  holder.  Upon 
a  signal,  pupils  raise  their  answers  for  you  to  see. 

•  See  3,  page  xix. 


NOTES 
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11.  Jean’s  class  made  a  picture  of  an  Indian  village. 

They  made  3  sets  of  trees  with  6  in  each  set.  The  number 

1 8 

for  the  total  set  of  trees  in  the  picture  was 
The  box  shows  four  ways  to  find  the 
number  for  the  total  set.  Explain  each  way. 

(1)  Count  the  dots.  (2)  Count  by  6’s. 

(3)  Add.  (4)  Multiply.  jyyj 

Solve  each  of  Ex.  12-15.  Write  your 
work  four  ways,  as  in  the  box. 

12.  Jean  pasted  3  sets  of  4  Indians  on 
the  picture.  That  was  how  many  Indians? 

12  Indians 

13.  Mike  made  3  sets  of  3  tepees  for  the  picture.  How 
many  tepees  did  he  make  for  the  picture  P  9  tepees 

14.  Two  Indians  were  placed  in  each  of  4  canoes.  How 
many  Indians  were  in  the  canoes?  8  Indians 

15.  Each  of  4  Indians  had  5  feathers  in  his  headband. 

How  many  feathers  was  that  all  together?  20  feathers 

*  When  sets  are  equivalent,  you  can  multiply 
instead  of  adding  to  find  the  number  for  the 
total  set. 

(two  hundred  three)  203 

*  On  pages  164-165,  preparation  was  made  for  this  meaningful  approach  to  the  operation  of 
multiplying.  Even  at  this  early  stage,  pupils  should  be  able  to  tell  in  their  own  words  the 

substance  of  the  generalization  stated  here. 


*  Emphasize  the  separateness  of  the  addition  operation  and  the  multiplication  operation. 


Ways  to  Show  Multiplication  Facts 

Multiplication  a  binary  operation  [W] 

If  May  sews  3  buttons  on  each  doll  dress,  how  many 
buttons  will  she  sew  on  4  doll  dresses  ? 

You  can  add  four  3’s.  The  sets  are  equivalent,  so  it 
is  quicker  to  multiply.  Think ,  “Four  3’s  =  12.” 


We  can  show  a  multiplication  (M.)  fact  three  ways,  as 
in  boxes  A,  B,  and  C.  We  can  read  the  fact 
like  this  for  all  three  ways  shown:  “Four 
3’s  equal  12.” 

We  use  X  as  the  sign  for  multiplication 
and  read  it,  “times.”  It  tells  us  to  multiply, 
just  as  +  tells  us  to  add. 


A 

C 

four  3’s  =  12 

3 

x4 

2 

\  product 

B 

4  X  3  =  12 

Copy  Ex.  1-9.  Find  the  sums.  Then  beside  each 


8 

7.  2  +  2  +  2  +  2 

20 

8.  5  4-5  +  5  +  5 

16 

9.  4  +  4  +  4  +  4 


show  the  M.  fact  three  ways,  as  in 

1. 

5  +  5  10 

4. 

4  +  4  +  4  12 

2. 

8  +  8  i6 

5. 

3  _l_  3  _l_  3  9 

3. 

9  +  9  is 

6. 

6  +  6  +  6  is 

Multiplication  Facts  for  2 

[W] 

Does  3  +  3=6  mean  the  same  as  the  M.  fact, 

Yes 

2x3  =  6?Aln  the  number  sentence  2x3=6,  the  first 
numeral,  2,  tells  the  number  of  equivalent  sets.  The 
second  numeral,  3,  tells  how  many  in  each  set. 

The  M.  facts  for  2  are  easy.  The  products  are  the 
same  as  the  sums  of  A.  facts  having  two  equal  addends. 

Copy  and  finish  the  M.  Facts  for  2  table  that  is  started 
for  you.  Use  A.  facts  if  you  need  help. 

204  (two  hundred  four) 

—  2x4=8  2x6=  12 

2x  5=  10  2x  7=  14 
2x8=  16 


M.  Facts  for  2 


2x1  =  2 

2  X  2  =  ?4 

3 


2  X  ?  =  b 

and  so  on  to 

2x9= 
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Pupil’s  Objectives 

(a)  To  learn  two  new  ways  to  show  M.  facts; 
and  (b)  to  identify  and  start  learning  the  multipli¬ 
cation  (M.)  facts  for  2. 

New  Words 

multiplication,  sews 

Background 

The  two  ways  of  showing  M.  facts  using  the 
symbol  X  are  developed  at  the  top  of  page  204 
without  any  regard  for  a  particular  set  of  M.  facts. 
The  purpose  is  to  teach  pupils  two  new  ways  of 
showing  multiplication  facts. 

You  will  note  that  the  word  times  is  not  used 
yet  in  reading  the  multiplication  sentences.  Multi¬ 
plication  of  3  by  4  is  read  “four  3’s.”  The  use  of 
times  in  reading  sentences  of  this  type  first  appears 
on  page  246. 

The  table  of  M.  facts  for  2  started  at  the  bottom 
of  the  page  does  not  mean  that  you  should  give  the 
table  to  your  pupils,  or  that  instruction  on  the  table 
should  merely  be  aimed  at  getting  pupils  to  learn 
the  facts.  At  this  time,  they  should  be  completing 
the  table  independently.  Withhold  the  use  of  the 
M.  table  as  such  until  needed  for  comparison  with 
pupil-made  tables  and  for  reference  later. 

The  M.  facts  in  this  table  have  2  as  the  number 
by  which  you  multiply.  These  facts  would  be  read 
“Two  l’s,”  “Two  2’s,”  “Two  3’s,”  and  so  on. 

Pre-Book  Lesson 

•  You  may  test  pupils  to  determine  how  many  of 
the  M.  facts  for  2  they  already  know.  The  written 
test  may  be  given  in  two  steps: 

a.  Have  the  children  show  the  product  for  each 
M.  example  that  you  read.  Pause  only  long  enough 
for  them  to  show  the  product,  but  not  long  enough 
for  them  to  find  it  by  counting  or  adding.  Explain 
that  you  will  give  another  chance  later,  so  no  child 
need  feel  embarrassed.  Dictate  them  in  mixed 
order,  somewhat  as  follows: 


(1)  two  3’s 

(4)  two  8’s 

(7)  two  9’s 

(2)  two  5’s 

(5)  two  l’s 

(8)  two  4’s 

(3)  two  2’s 

(6)  two  6’s 

(9)  two  7’s 

b.  Next,  have  pupils  write  each  example,  on 
their  papers,  as  you  say  them  again,  pausing  after 
each  one  this  time.  Then,  have  them  show  how  to 
find  products  in  any  way  they  want  (dot  pictures, 
adding,  and  so  on).  Pupils’  work  on  these  exercises 
will  give  you  considerable  information  concerning 
the  teaching  you  will  have  to  do  in  working  with 
the  next  four  pages  of  the  book. 

•  In  preparation  for  the  work  at  the  top  of 
page  204,  show  four  sets  of  three  objects  on  the 
flannel  board  (or  in  some  other  way)  and  have 
pupils  write  the  different  ways  they  know  to 
describe  the  sets  of  objects. 

•  Review  the  meanings  of  the  abbreviations  A. 
and  S.  Ask  what  letter  we  should  use  to  mean 
multiplication. 

Using  the  Text  Page 

•  Go  through  the  material  at  the  top  of  the  page 
orally  before  assigning  the  written  work.  Work 
with  the  objects  on  the  flannel  board  referred  to  in 
the  Pre-Book  Lesson.  Use  the  term  “product”  to 
mean  the  answer  in  multiplication. 

•  Go  over  the  material  at  the  bottom  of  the  page 
orally  before  assigning  the  written  work.  Be  sure 
children  understand  what  it  is  they  are  to  do.  Per¬ 
mit  them  to  use  any  means  they  wish  to  help  them 
determine  the  product  for  each  of  the  M.  facts  for  2. 

Individualizing  Instruction 

•  Slower  learners  may  develop  the  table  of  M. 
Facts  for  2  as  begun  below: 


Two  l’s  =  2 
Two  2’s  =  4 
Two  3’s  =  6 

•  Help  all  pupils  use  the  completed  table  to  bring 
out  new  relationships  and  understandings  such  as, 

a.  the  products  increase  by  2; 

b.  each  product  is  shown  by  a  numeral  that  ends 
with  0,  2,  4,  6,  or  8.  Numbers  whose  standard 
names  end  with  such  digits  are  even  numbers.  (The 
standard  name  for  twelve  is  12,  for  twenty-five  is 
25,  and  so  on.) 
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Pupil’s  Objectives 

(a)  To  learn  about  the  M.  facts  for  2’s;  and  (b)  to 
learn  to  distinguish  between  M.  facts  for  2  and  M. 
facts  for  2’s. 

Background 

The  M.  facts  at  the  bottom  of  page  204  show  2 
to  mean  the  number  of  equivalent  sets.  In  the  M. 
facts  for  2’s,  2  tells  how  many  in  each  set.  Each 
fact  identifies  another  number  of  2’s.  In  the  lesson, 
the  multiplication  examples  are  presented  in 
mixed  order.  Pictures  are  used  to  show  most  of  the 
relationships  and  to  assist  in  finding  answers. 
These  relationships  and  answers,  when  found,  are 
stated  in  different  ways  as  is  shown  on  page  205. 
The  lesson  ends  at  the  bottom  of  the  page  in  a 
written  exercise  of  completing  the  table  of  M. 
Facts  for  2’s.  This  table,  in  contrast  to  the  one  on 
the  previous  page,  shows  2  to  mean  the  size  of  each 
equivalent  set. 

Pre-Book  Lesson 

•  Direct  the  children  to  use  objects,  representa¬ 
tive  materials,  and / or  dots  in  groups  of  two.  Have 
them  show  a  different  number  of  2’s  each  time. 
Then  have  them  show  the  numbers  of  2’s  in  mixed 
order.  For  example,  seven  2’s  may  be  shown  before 
four  2’s.  Each  child  should  discover  what  is  meant 
by  five  2’s,  eight  2‘s,  and  so  on,  without  relying  upon 
a  table  as  such. 

•  You  may  wish  to  give  an  inventory-type  test 
as  suggested  for  the  preceding  lesson. 

Using  the  Text  Page 

•  Use  objects  on  the  flannel  board*  to  accom¬ 
pany  the  discussion  of  each  of  Ex.  1-3.  The  use  of 
objects  will  help  pupils  to  see  what  each  numeral 

•  See  2,  page  xix. 


means  in  a  multiplication  sentence — either  how 
many  in  each  equivalent  set  or  the  number  of  sets. 

•  In  Ex.  2,  discuss  why  it  is  easier  to  find  the 
answer  by  multiplication  rather  than  by  addition. 
This  is  in  preparation  for  Ex.  5-8. 

•  Whether  or  not  pupils  understand  the  differ¬ 
ence  between  M.  facts  for  2  and  M.  facts  for  2’s 
will  be  shown  by  their  performance  on  Ex.  5-8. 

Individualizing  Instruction 

•  Slower  learners  may  develop  the  multiplication 
table  for  Ex.  4  as  begun  below: 


One  2  =2 

Two  2’s  =  4 

Three  2’s  =  6 

•  After  all  pupils  have  completed  the  multiplica¬ 
tion  table  in  Ex.  4,  compare  it  with  the  one  com¬ 
pleted  for  the  preceding  lesson.  They  should  note 
that  the  corresponding  facts  in  each  table  have  the 
same  product.  (This  idea  will  be  developed  more 
completely  in  the  next  lesson.) 

•  Review  even  numbers  recently  discussed  and  then 
discuss  odd  numbers.  (Odd  numbers  are  one  more 
than  a  product  with  2  as  one  of  the  factors.)  Have 
children  show  counting  numbers  from  1  through  20 
in  two  columns  under  headings  of  Odd  and  Even. 
Encourage  discussion  as  to  why  odd  numbers  are 
never  the  product  when  2  is  a  factor.  See  Teaching 
Pages  308-309  for  explanation  of  this  idea. 

•  More  capable  children  may  make  a  list  of  things 
that  we  think  of  in  pairs  and  list  the  M.  facts  for  2’s. 

•  From  the  following  set  of  numbers,  have  all 
pupils  select  the  even  numbers  and  then  tell  the  M. 
fact  for  which  the  number  is  a  product:  6,  3,  5,  10, 
4,  1,  14,  17,  18,  11,  12,  16,  13,  7,  19,  8,  9. 
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Multiplication  Facts  for  2’s 


[O] 

1.  The  number  for  each  set  of  cherries  is  2.  What 
is  the  number  for  3  sets  of  cherries? 

4  6 

a.  Count  by  2’s:  2,  _?_,  _?_  2+2+ 2=6 

b.  On  the  board  show  the  A.  example  with  the  sum. 

c.  To  find  the  number  for  the  total,  can  you  multiply? 

Explain.  The  sets  are  equivalent. 

2.  How  many  cherries  are  there  in  5  sets? 

a.  Count  by  2’s.  b.  Add  2’s:  2+2+2+2+2=? 

c.  The  M.  fact  is  5x2=  10.  Which  numeral  tells 
how  many  sets? 5  Which  tells  how  many  in  each  set?  2 

3.  How  many  cherries  are  there  in  7  sets? 

a.  To  find  the  number  for  the  total,  count  by  2’s.  14 

b.  Which  is  the  M.  fact,  2  x  7  =  14  or  7  x  2  =  14? 

7x2=  14 


[WJ 

4.  Copy  and  finish  the  M.  Facts  for  2’s  table  that 
is  started  for  you.  To  find  products,  count  by  2’s  if  you 
need  help. 

Show  the  correct  M.  fact  for  each  addition. 

5.  2  +  24-2  +  2  +  2  +  2  +  2  +  2  +  2=  18 

a.  9  X  2  =~I8~1  b.  2  X  9  =  18 

6.  2  +  2  +  2  +  2  +  2  +  2=  12 

a.  2  X  6  =  12  Ubt.  6  X  2  -  Hj 

7.  2  +  2  +  2  +  2  +  2  +  2  +  2  +  2=16 
a.  2  X  8  =  16  1.  b,  8  X  2  = Up 


M.  Facts  for 

2’s 

1X2  = 

2  I 

2x2  = 

> 

• 

3?  X  2  = 

6 

— ^-and  so  on  to 

9x2  = 

?  18 

*—4x2=8 
5x2=  10 
6X  2=  12 
7x2  =  14 
8x2=  16 


8.  2+24-2  +  2  +  2  +  2  +  2=  14 

I  a-  7  v  2  =  7T1  b.  2  X  7  =  14 
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*  In  an  array,  as  in  A-D,  all  rows  have  the  same  number  of  members  and 
all  columns  have  the  same  number  of  members. 


A 


C 


Discovering  Pairs  of  M.  Facts  about  2 

*  Use  of  arrays;  using  the  Commutative  Property  of  M.  [O] 

2  3 

1.  Box  A  has  _?_  rows  of  dots  with  _?_  dots  in  each 
row.  There  are  _?_  dots  in  all.  2  x  3  =  n  6 

3  •  I 

2.  Box  A  also  has  _?_  columns  of  dots,  with  dots 

in  each  column.  3x2  =  n 

**  3.  Do  2x3  and  3x2  have  the  same  product?  Yes 
Then  do  they  go  together  in  a  pair  of  M.  facts?  Yes 

2  4  4 

4.  Box  B  has  _?_  columns  of  _?_  dots  each.  2  X  _?_  =  n  8 

4  2  4  2 

Box  B  has  _?_  rows  of  _?_  dots  each.  _?_  X  _?_  =  ns 
2x4=8  and  4  x  2  =  8  are  a  pair  of  M.  facts. 


5.  What  pair  of  M.  facts  can  you  make  from  box  C? 

2x5=10;  5x2=10 

6.  Why  does  box  D  show  that  no  different  M.  fact 

gOeS  With  2X2=4?  "^e  num^er  °f  rows  and  the  number 
®  of  columns  are  the  same. 


Most  multiplication  facts  go  in  pairs. 


7. 


8. 


9. 


10. 


[W] 


Finish  each  example  and  show  the  M.  fact  that  goes 


with  it. 

For 

Ex.  ' 

7  write, 

“5 

X  2 

=  10 

and 

2x5=  10.” 

2  x 

5  = 

=  10 

2x6  = 

12 

5x2  = 

10 

4x2= 

8 

six  2's=  12 

5 

X 

2io 

11. 

6  X 

2  12 

15. 

2  X 

5 

10 

19. 

2  x 

4  8 

23.  two  6’s  12 

3x 

2  = 

6 

8x2  = 

16 

2x9= 

18 

2x8= 

16 

two  5’s  =  10 

2 

X 

36 

12. 

2  X 

8  16 

16. 

9  X 

2 

18 

20. 

8  x 

2  16 

24.  five  2’s  io 

2x 

1= 

2 

2x4  = 

8 

6x2= 

12 

21. 

2x3  = 

6 

eight  2*s=  16 

1 

X 

22 

13. 

4  X 

2s 

17. 

2  X 

6 

12 

3  X 

26 

25.  two  8  s  i6 

7x 

2 

2= 

X 

14 

714 

14. 

9x2  = 

2  X 

18 

9  18 

18. 

2x7= 

7  X 

14 

2 

14 

22. 

1x2= 

2  x 

2 

1  2 

_  two.8’s=  16 

26.  eight  2  s  i6 

27.1  5  +  5 

28.  4  +  3 

29.  3+7 


Copy  only  the  examples  in  which  you  can  multiply. 

30.  8  +  5  33. 1  2  +  2  +  21  36.  I  44  +  44  +  44 1 

31. 17+71  34.  3  +  4  +  7 

32. 1  4  +  4 


37.  24  +  84  +  54 
35. 13  +  3  +  31  38.  I  54  +  54  +  541 

206  (two  hundred  six) 

**  There  is  a  Commutative  Property  of  Multiplication  just  as  there  is  a  Commutative  Property 
of  Addition.  Here  is  a  good  chance  to  point  out  that  when  they  learn  one  fact  of  a  pair  of 
M.  facts,  pupils  know  the  other  fact  of  the  pair. 
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Pupil’s  Objectives 

(a)  To  discover  that  most  M.  facts  go  in  pairs; 
and  (b)  to  extend  the  idea  that  a  M.  fact  can  be 
associated  with  equivalent  sets  of  objects. 

Background 

Your  pupils  have  been  introduced  to  some  sets 
of  numbers  ( counting  numbers  and  whole  numbers). 
They  have  learned  two  operations  (addition  and  sub¬ 
traction)  which  may  be  performed  on  these  sets  of 
numbers,  and  are  now  being  introduced  to  another 
operation  (multiplication).  Certain  key  properties 
which  govern  the  operations  and  the  sets  of  num¬ 
bers  have  been  developed  intuitively  (Commuta¬ 
tive,  Associative,  Closure,  and  Identity  Element  for 
Addition). 

Learning  the  structure  of  mathematics  involves 
exploring  the  properties  governing  each  of  the 
operations.  Now  that  multiplication  is  being  devel¬ 
oped  formally,  the  properties  which  have  been 
learned  in  connection  with  addition  and  subtraction 
must  be  explored  again. 

The  commutative  property  is  concerned  with  the 
order  in  which  numbers  are  presented  when  per¬ 
forming  addition.  We  learned  that  the  order  of  two 
numbers  may  be  changed  when  adding  without 
affecting  the  sum.  However,  in  subtraction,  chang¬ 
ing  the  order  of  the  numbers  will  affect  the  result 
so  the  commutative  property  does  not  hold  for 
subtraction.  When  multiplying  two  whole  num¬ 
bers,  the  order  of  the  factors  may  be  changed 
without  affecting  the  product.  This  is  the  Com¬ 
mutative  Property  of  Multiplication.  A  rectangular 
array  of  objects  in  which  there  are 
rows  and  columns  is  very  useful  for 
building  an  understanding  of  this 
property.  All  rows  contain  the  same 
number  of  objects  and  all  columns  contain  the 
same  number  of  objects.  The  numbers  of  rows  and 
columns  are  easily  seen  in  the  array.  The  product 
of  the  number  of  columns  (4)  and  the  number  of 
rows  (3)  is  the  number  of  objects  (12)  in  the  array; 
the  product  of  the  number  of  rows  (3)  and  the 
number  of  columns  (4)  is  also  the  number  of  ob¬ 
jects  (12)  in  the  array. 


o  o  o  o 
o  o  o  o 
o  o  o  o 


Pre-Book  Lesson 

•  Build  an  array  of  five  2’s  with  objects  on  the 
flannel  board.  Have  pupils  construct  the  array  with 
one-inch  circle  shapes.  They  should  construct 
this  array  on  a  piece  of  paper.  First,  show,  and 
direct  the  pupils  to  show  a  set  of  two.  Ask,  “How 
many  two’s  are  there?” 

Next,  place  another  two  below  the 
first  one.  Again,  ask,  “Now,  how  many 
two’s  are  there?” 

Show  another  two  below  the  others. 

Repeat  the  question  about  the  number 
of  two’s. 

Continue  the  construction  until  an 
array  of  five  2’s  is  completed,  as  in  d. 

•  Show  the  M.  fact  on  the  board 
for  the  array  in  d.  (5X2  =  10) 

•  Turn  your  flannel  board 
and  direct  the  pupils  to  care¬ 
fully  turn  their  papers  so  that 
the  array  now  shows  two  5’s 
as  in  e. 


a.  O  O 

b.  O  O 
O  O 

c.  O  O 
O  O 
O  O 

d.  O  O 
O  O 
O  O 
O  O 
O  O 


e.  O  O  O  O  O 
O  O  O  O  O 


•  On  the  board,  write  the  multiplication  sen¬ 
tence  for  the  array  in  e.  (2  X  5  =  10) 

•  Ask:  “In  what  ways  are  the  two  facts  alike?” 
“In  what  way  are  the  two  facts  not  alike?” 

Be  sure  to  emphasize  that  both  involve  multi¬ 
plication;  both  have  the  same  products;  and  both 
have  the  same  factors.  They  differ  in  the  order  in 
which  the  factors  are  shown. 


Using  the  Text  Page 

•  You  may  want  to  have  the  pupils  construct 
the  arrays  for  each  of  Ex.  1-6  and  use  them  during 
the  oral  work. 

•  Perhaps  you  will  assign  only  part  of  the 
written  work  for  slower  learners. 

Individualizing  Instruction 

•  Slower  learners  (perhaps  all  pupils)  may  draw 
arrays  to  show  six  2’s  and  two  6’s,  and  so  on.  They 
will  get  a  pair  of  facts  in  every  instance  with  the 
exception  of  two  2’s. 

•  More  capable  children  may  have  timed  contests 
in  the  folded-paper  exercise  of  showing  only  prod¬ 
ucts  for  Ex.  7-26. 
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Pupil’s  Objective 

To  further  discover  the  factors-product  rela¬ 
tionship  using  the  facts  for  2  and  for  2’s  tables. 

New  Word 

factors 

Background 

The  two  tables  of  M.  facts  in  which  2  is  one  of 
the  factors  should  be  studied  together  in  order  to 
build  some  important  generalizations  about  mul¬ 
tiplication.  In  one  table  of  facts,  2  tells  the  number 
of  members  of  the  equivalent  sets  being  joined. 
In  increasing  the  number  of  these  sets  by  7,  you  are 
adding  2  more  members  and  the  product  increases 
by  2.  In  the  other  table  of  facts,  2  tells  the  number 
of  equivalent  sets  being  joined.  In  increasing  the 
number  of  members  of  each  of  these  sets  by  7,  you 
are  adding  2  more  members,  and  the  product 
increases  by  2. 

When  two  whole  numbers  are  multiplied,  we 
always  get  another  whole  number.  This  means  the 
property  of  closure  holds  for  multiplication  as  well 
as  for  addition. 

The  term  “factors”  is  introduced  for  the  first 
time.  Factors  and  products  will  be  used  regularly 
throughout  the  Mathematics  We  Need  program. 


Teacher’s  Preparation 

You  may  wish  to  write  on  the  board  each  ex¬ 
ample  from  the  tables  of  facts  on  pupil’s  page  207. 
Do  not  show  the  products.  Pupils  can  do  this  as 
part  of  their  lesson. 

Pre-Book  Lesson 

Before  working  Ex.  5  of  page  207,  have  different 
pupils  go  to  the  board  and  show  a  product  for  the 
examples  you’ve  shown  on  the  board.  Then  ask 
them  to  explain  the  increasing  products  in  their 
tables  of  facts. 

Using  the  Text  Page 

Use  Ex.  1-8  and  the  tables  at  the  top  of  the 
page  for  building  relationships  and  understandings. 

Individualizing  Instruction 

You  may  have  an  oral  discussion  with  more 
capable  children  in  connection  with  the  products 
shown  in  the  tables  of  M.  facts  on  the  board.  Ask, 
“What  is  the  product  of  four  2’s?”  “What  is  the 
product  of  two  2’s?”  Add  the  two  products.  “What 
other  product  do  you  get?”  Through  this  question¬ 
ing,  pupils  should  begin  to  see  that  four  2’s  plus 
two  2’s  equals  six  2’s.  Try  other  similar  combina¬ 
tions. 


NOTES 
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*The  tables  provide  one  of  the  variety  of  approaches  used  in  clinching  learning  of  facts. 


* 

Table  of  Multiplication  Facts  for  2 

1 

2 

3 

4 

5 

6 

7 

8 

9 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

4 

6 

8 

10 

12 

14 

16 

18 

* 

Table  of  Multiplication  Facts  for  2’s 

2 

2 

2 

2 

2 

2 

2 

2 

2 

1 

2_ 

J3^ 

4 

5 

6 

7 

8 

9 

2 

4 

6 

8 

10 

12 

14 

16 

18 

Factors-product  relationship  [O] 

1.  Cover  the  products  shown  in  both  tables.  Try  to 
say  the  facts.  Do  not  take  them  in  order. 


**  2.  Any  two  numbers  you  multiply  to  get  a  product  are 
its  factors.  For  2x5=  10,  the  factors  are  2  and  5. 

In  which  fact  shown  above  are  the  factors  equal?  2x2=4 

3.  In  M.  facts  for  2,  by  what  factor  do  you  multiply 
each  time? 2  What  is  the  change  in  the  other  factor?  1  greater 

4.  In  M.  facts  for  2’s,  is  there  a  change  in  the  factor 

Yes 

by  which  you  multiply  each  time?  a  What  is  the  change?  1  greater 
Is  there  a  change  in  the  other  factor?  ng 

5.  Study  the  products  shown  in  the  tables.  How  much 
greater  is  each  as  you  go  from  fact  to  fact? 2  Why? 

Table  of  M.  Facts  for  2  —  the  number  in  each  set  is  1  greater. 

Table  of  M.  Facts  for  2’s  -  the  number  of  sets  is  1  greater. 

6.  Are  these  products  all  odd  or  all  even  numbers?  even 

Yes 

7.  Do  most  of  the  M.  facts  go  in  pairs?  a  Give  examples 

of  pairs  of  M.  facts  using  one  fact  from  each  table.  Answers  win  vary. 

8.  Which  M.  fact  has  no  other  fact  to  make  a  pair?  2x2=4 

(two  hundred  seven)  207 

**  Help  pupils  to  begin  at  once  to  use  correctly  the  new  terms  factor  and  product.  It  is  a 
good  time,  at  this  point,  to  have  pupils  generalize  that  the  product  is  always  an  even 
number  when  one  factor  is  2. 


Try  These 

Oral  pracfic*  on  M  facts  having  2  at  a  factor  [O] 


Say  the  unknown  factor  for  each  example  in  rows  1-7. 


a 

b 

c 

d 

1. 

l?_  X  3  =  6 

5  x  2_?_ 

=  10 

2  X  7.?_  =  14 

X  2  =  16 

2. 

2  x  =  4 

9?_  X  2 

=  18 

_4?_  X  2  =  8 

2  x  f?_  =  10 

3. 

2  X  =  6 

2  X  4?- 

=  8 

??_  X  2  =  12 

?d  X  4  =  8 

4. 

l?_  X  6  =  12 

2_?_  X  2 

=  4 

9  x  ??_  =  18 

_?.  X  2  =  10 

5. 

4  X  l?_  =  8 

8  X  □  = 

=  16 

??_  X  5  =  10 

2  X  !?_  =  18 

6. 

l?.  X  7  =  14 

6  X  _?_ 

=  12 

2  X  !?_  =  2 

7  X  A  =  14 

7. 

l?.  X  2  =  6 

7-?-  X  2 

=  14 

3  x  2_?_  =  6 

2  X  -?.  =  12 

Do  You  Like  to  Try  New  Things? 

Enrichmont  [W] 

You  have  been  using  a  number  line  for  finding  answers 
to  A.  and  S.  examples,  like  4+6  =  n  and  12-7  =  n. 
Be  ready  to  show  the  class  how  you  can  use  a  number 
line  to  find  the  product  for  a  M.  example. 

1.  3x2  =  n.  What  does  n  stand  for?  6  You  know 
that  three  2’s  =  2  +  2  +  2.  So,  by  using  a  number 
line  to  add  2  +  2  +  2,  you  can  find  the  product  n  stands 
for  in  3  x  2  =  n. 

f  2 - r  2  2  > 

-«4  -  «  •  »  •  •  -  •  •  •  •  •  •  >- 

0123456789  10 

2.  Draw  a  number-fine  picture  and  find  each  product. 

a.  5  X  2  =  wio  d.  6  x  3  =  «  is  g.  4  X  2  =  n  8  j.  4  X  6  = 

b.  8  X  2  =  «i6  e.  4  x  3  =  « 12  h.  2  X  6  =  n  12  k.  5  X  3  =  n  15 

c.  3  X  3  =  «9  f .  3  X  5  =  ti  15  i.  7  X  3  =  n  21  1.  3  X  7  =  n  21 

208  (two  hundred  eight) 

*Make  sure  that  pupils  realize  that  they  used  a  number  line  to  find 
2  +  2  +  2,  but  that  the  sum  6  is  also  the  product  for  3x2. 
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Pupil’s  Objective 

To  have  oral  practice  in  the  finding  of  unknown 
factors. 

Background 

Though  pupils  have  not  been  introduced  to 
division,  the  oral  practice  material  is  an  intuitive 
development  of  the  relationship  between  multipli¬ 
cation  and  division.  In  the  exercises  at  the  top  of 
page  208,  one  factor  and  a  product  are  known. 
The  pupil  is  to  determine  the  unknown  factor, 
which  is  precisely  what  is  involved  in  using  division. 
However,  the  purpose  of  this  material  is  to  help 
children  build  now  complete  mastery  of  multi¬ 
plication. 

Using  the  Text  Page 

•  Review  the  terms  factors  and  product.  Read  the 
sentences  on  the  top  of  page  208  in  different  ways. 
Ex.  la  may  be  read: 

a.  “How  many  3’s  equal  6?” 

b.  “The  product  is  6;  one  of  two  factors  is  3; 
what  is  the  other  factor?” 

•  Have  pupils  tell  how  they  could  prove  that 
the  answers  they  have  given  are  true.  They  may 
rely  upon  using  the  commutative  property,  adding 
two  groups  of  a  given  size,  or  adding  a  given  num¬ 
ber  of  two’s. 


Individualizing  Instruction 

•  You  may  work  with  the  slower  learners  with 
material  at  the  top  of  page  208  while  more  capable 
children  do  the  work  with  partners. 

•  After  working  with  the  exercises  at  the  top  of 
page  208  as  an  oral  lesson,  have  slower  learners  do 
the  work  as  a  written  lesson.  Tell  pupils  to  omit 
examples  they  find  difficult.  Examine  the  papers 
for  incorrect  and  omitted  answers.  Then  have 
these  children  make  cards  showing  the  examples 
and  cards  showing  the  answers  for  them.  In  this 
book,  we  see  the  horizontal  example  and  its  answer 
as  forming  a  mathematical  sentence.  The  sentence 
shows  a  fact.  If  the  example  is  a  M.  example  as 
is  the  case  here,  a  M.  fact  is  shown. 

Allow  frequent  opportunities  for  matching  cards. 
When  a  fact  has  been  mastered,  that  set  of  cards 
may  be  eliminated. 

•  More  capable  children  (perhaps  all  pupils )  may 
do  the  enrichment  material  at  the  bottom  of  page 
208.  You  may  wish  to  duplicate  a  page  of  number¬ 
line  pictures  to  minimize  the  time  spent  on  drawing 
them  instead  of  minimizing  the  time  doing  arith¬ 
metic.  Ex.  2a  should  be  illustrated  on  a  number¬ 
line  picture  as  shown  below: 

^  r2^2^2~~r"2~r~2~^T 

0123456789  10 


NOTES 
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Teaching  Page  209 


Pupil’s  Objectives 

(a)  To  have  practice  in  giving  answers  for  the  M. 
facts  for  2’s  and  for  2;  (b)  to  find  and  write  answers 
for  addition  and  subtraction  examples;  and  (c) 
to  use  =  (is  equal  to)  and  9^  (is  not  equal  to)  to 
make  true  sentences. 

Background 

The  exercises  on  this  page  are  in  preparation  for 
the  end-of-chapter  tests  which  follow.  By  this  time 
your  pupils  should  have  command  of  the  multipli¬ 
cation  facts  in  which  2  is  a  factor.  They  should  be 
able  to  say  the  unknown  factor  in  the  exercises  at 
the  top  of  page  208. 

Addition  and  subtraction  with  3-place  numerals 
with  and  without  renaming  should  be  reasonably 
well  mastered.  The  written  work  on  page  209 
affords  the  opportunity  for  work  in  addition  and 
subtraction  with  2-  and  3-place  numerals  in  a  useful 
mathematical  setting.  The  need  to  complete  math¬ 
ematical  sentences  to  make  true  sentences  is  more 
motivating  than  merely  writing  the  answers  for 
examples. 


with  the  class  as  a  whole.  Then,  have  pupils  work 
in  pairs  helping  each  other  work  the  examples. 

•  Before  the  written  work  is  assigned,  remind 
pupils  to  add  numbers  when  addition  is  indicated, 
and  to  subtract  numbers  when  subtraction  is  indi¬ 
cated,  and  to  be  careful  when  renaming  is  neces¬ 
sary.  Be  sure  the  directions  for  Ex.  1-5  are  under¬ 
stood.  Review  how  to  copy  a  set  of  numerals  in  a 
column  for  the  addition  work  at  the  bottom  of  the 
page. 


Individualizing  Instruction 


•  Slower  learners  may  write  the  answers  for  the 
exercises  on  page  208  and  compare  their  results 
with  the  work  from  the  previous  day. 

•  Slower  learners  may  do  the  written  work  for 
Ex.  1-5  as  follows: 


la.  68  527 

+32  -405 

100  122 


100  +  122 


•  All  pupils  may  write  the  addition  examples  in 
Ex.  6-14  at  the  bottom  of  page  209  as  follows: 


Pre-Book  Lesson 

Review  the  terms  factors  and  product.  Write 
some  multiplication  sentences  on  the  board  for 
which  either  a  factor  is  unknown  or  the  product 
is  unknown. 

Using  the  Text  Page 

•  First,  do  the  oral  work  at  the  top  of  the  page 


(53  +  10)  +  (19  +  8)  =  n 
63  +  27  =  n 

90  =  n 

•  More  capable  children  may  change  the  sentences 
in  rows  1-5  so  that  using  the  equals  sign  will  make 
true  sentences.  The  sentences  which  are  already 
true  for  the  is-equal-to  relation  need  not  be  re¬ 
written. 


i 
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Oral  Practice  on  Multiplication  Facts 

Facts  having  2  at  a  factor  [O] 

Use  the  examples  in  rows  1-7  on  page  208. 

1.  Say  each  fact.  This  time  work  by  columns. 

2.  For  column  a,  turn  each  example  around.  For 
Ex.  la,  say,  “Two  3’s  equal  6,  so  6  equals  two  3’s.” 

3.  Say  the  M.  fact  that  goes  with  each  fact  for  columns 
b,  c,  and  d,  if  there  is  one. 

4.  Make  Study  Cards  for  facts  that  you  do  not  know. 
Study  these  facts  until  you  know  them. 


To  Keep  in  Practice 


Is  not  equal  to  or  is  equal  to? 
In  Ex.  la,  68  +  32  =  100  and 
write,  “(68  +  32)  *  (527  -  405).,} 
other  examples  in  rows  1-5,  using 

4  a 

1.  (68  +  32)  _?_  (527  -  405) 

2.  (743  -  96)  _?_  (232  +  567) 

3.  (139  +  136)  _?_  (288  -  48) 

4.  (911  -  399)  _?_  (700  -  83) 

5.  (440  -  80)  _?_  (208  +  193) 


Comparisons  and  column  A.  [W] 

527  -  405  =  122.  So, 

Work  this  way  in  the 
=  or  ^ . 

b 

(586  -  577)  _?.  (800  -  791) 
(490  +  87)  _?_  (272  +  168) 
(359  -  139)  „?_  (27  +  155) 
(98  +  122)  _?_  (300  -  80) 
(587  -  99)  .?.  (223  +  280) 


Copy  each  set  of  numerals  in  a  column.  Add  and  check. 


6.  53,  10,  19,  8  90 

7.  8,  19,  4,  49  so 

8.  7,  22,  37,  17  83 


9.  16,  13,  15,  19  63 

10.  8,  47,  18,  20  93 

11.  16,  9,  30,  17  72 


12.  $0. 13,  $0.42,  $0.27 

13.  5 <t,  46£,  6 <t,  39#  96* 

$0.60 

14.  $0.28,  $0.26,  $0.06 
(two  hundred  nine)  209 


Can  You  Solve  Problems? 

Problem  Test  5 

Write  your  work  for  problems  1-8. 

1.  In  Jane’s  skating  party  there  were  15  boys,  16  girls, 
and  3  fathers.  How  many  were  in  the  party?  34  people 

2.  They  came  to  the  skating  pond  in  small  buses. 
One  bus  had  7  seats,  and  each  seat  could  hold  2  people. 
How  many  people  could  ride  in  that  bus?  u  people 

3.  The  pond  was  225  feet  long  ana  190  feet  wide. 
How  many  feet  longer  was  the  pond  than  it  was  wide? 

35  feet 

4.  Tickets  for  a  group  to  use  the  pond  cost  $3.40. 
Jane  had  saved  $2.70.  How  much  more  did  she  need? 

$0.70 

5.  For  the  lunch  Jane  and  her  mother  had  made  the 
sandwiches,  45  with  dark  bread  and  65  with  white  bread. 
How  many  sandwiches  had  they  made?  no  sandwiches 

6.  Nine  girls  each  ate  2  sandwiches.  How  many 
sandwiches  did  this  group  of  girls  eat?  is  sandwiches 

7.  After  lunch,  27  of  the  100  cookies  Jane’s  mother 
had  made  were  left.  How  many  cookies  had  been  eaten? 

73  cookies 

8.  The  buses  were  in  use  25  minutes  carrying  the 
people  to  the  pond,  25  minutes  giving  the  group  a  ride 
after  the  party,  and  30  minutes  taking  the  people  home. 
In  all,  how  many  minutes  were  the  buses  in  use?  so  minutes 
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Pupil’s  Objectives 

(a)  To  evaluate  the  learning  of  the  chapter  con¬ 
tent  by  taking  the  four  end-of-chapter  tests;  and 
(b)  to  have  oral  practice  in  finding  the  number 
for  n  in  arithmetic  sentences. 

Using  the  Test  Pages 

•  Children  who  miss  two  or  more  examples  in 
any  of  rows  1-5  of  Diagnostic  Test  5  would  be  in 
need  of  remedial  work  (review  at  least).  Use  the 
study  pages  and  practice  sets  as  they  seem  appro¬ 
priate. 


•  In  discussing  each  item  of  the  Test  of  Infor¬ 
mation  and  Meaning,  be  sure  to  have  children 
explain  their  thinking. 

Individualizing  Instruction 

•  Use  the  oral  work  at  the  bottom  of  page  211 
to  minimize  fatigue  in  taking  the  tests.  It  should 
provide  welcome  relief  between  tests. 

•  All  pupils  may  write  72-sentences  for  the  prob¬ 
lems  on  page  210. 

•  Use  the  tables  below  to  find  the  per-cent 
scores  for  the  individual  record  cards. 


Table  of  Per  Cents  for  Chapter  5  Scores 


Problem  Test 

Computation  Test 

Score 

Per  Cent 

Score 

Per  Cent 

Score 

Per  Cent 

Score 

Per  Cent 

1 

13 

1 

4 

9 

38 

17 

71 

2 

25 

2 

8 

10 

42 

18 

75 

3 

38 

3 

13 

11 

46 

19 

79 

4 

50 

4 

17 

12 

50 

20 

83 

5 

63 

5 

21 

13 

54 

21 

88 

6 

75 

6 

25 

14 

58 

22 

92 

7 

88 

7 

29 

15 

63 

23 

96 

8 

100 

8 

33 

16 

67 

24 

100 

Suggestions  for  Material  to  Accompany  End-of-Chapter  5  Tests 


Alternate  Uses  of  Pages  in  Chapter  5 

Page  180.  More  capable  children  may  look  up  the 
ancient  Egyptian  system  of  numerals.  Perhaps 
they  will  want  to  make  a  chart  to  show  the  other 
members  of  the  class.  They  may  show  the  way  a 
number  may  be  recorded  using  the  Roman  system, 
the  ancient  Egyptian  system,  and  the  base-10 
system  we  use  today. 

Page  182.  First,  have  the  children  write  any  five 
A.  or  S.  w-sentences.  Then,  have  them  create  a 
problem  to  go  with  each  72-sentence. 


Page  187.  Write  the  solution  to  the  examples  in 
row  4  in  the  following  form: 

736  =  700  +  30  +  6 
+46  =  40  +6 

700  +  70  +  12  =  700  +  80  +  2  =  782 

Page  189.  Rename  the  numbers  shown  in  Ex. 
7-11  at  the  bottom  of  the  page  in  this  way: 

549  =  500  +  40  +  9  or  400  +  140  +  9 
or  500  +  30  +  19 
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Page  193.  Write  the  solution  to  the  examples  in 
row  17  as  follows: 

577  =  500  +  70  +  7  =  400  +  160  +  17 
-479  =  400  +  70  +  9  =  400  +  70  +9 

90+8 

Page  200.  Rewrite  the  sentences  in  Ex.  1-6 
so  that  “is  equal  to”  will  make  the  sentence  true. 
The  sentences  which  are  already  true  for  the  is- 
equal-to  relation  need  not  be  rewritten. 

Page  207.  Refer  to  the  Table  of  M.  Facts  for  2 
at  the  top  of  the  page.  Prepare  pupils  for  a  M. 
chart  which  they  shall  encounter  in  the  near  future. 
You  may  duplicate  the  outline  or  the  children  may 
draw  a  grid  design  like  the  one  below.  On  the 
outside  of  the  grid  at  the  left  show  the  factor  2. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

2 

4 

6 

8 

10 

12 

14 

16 

18 

Above  each  square  across  the  top  show  the  factors 
1  through  9.  In  each  square  is  shown  the  product 
of  the  factor  2  (at  the  left  end)  and  the  factor  shown 
immediately  above  the  square.  The  children  should 
be  able  to  show  the  factors  and  products. 

Page  208.  Rewrite  the  sentences  in  column  a  at 
the  top  of  the  page  using  n  instead  of  _  ?  _.  Then, 
write  each  sentence  so  that  n  appears  in  a  different 
place  in  the  sentence.  For  Ex.  la, 

n  X.  3  =  6;  3  X  «  —  6. 

Page  209.  Rewrite  Ex.  1-5  at  the  bottom  so  that 
each  will  be  a  true  sentence  by  using  the  equals  sign. 
The  sentences  which  are  already  true  for  the  is- 
equal-to  relation  need  not  be  rewritten. 


If  n 
then  n 
11 
2 
n 

•  How 
drawing? 


= 

7, 

If 

n 

= 

16, 

o 

7  = 

14; 

then 

13 

O 

n  = 

29; 

o 

n  = 

4; 

9 

o 

7  = 

n; 

o 

n  — 

14; 

2 

o 

8  = 

n; 

o 

n  = 

0. 

n 

o 

5  = 

11. 

many 

polygons 

are 

shown 

in 

this 

How  many  rectangles  do  you  see  pictured? 


How  many  squares  do  you  see  pictured? 


in 

8. 


•  Draw  two  number-line  pictures  and  illustrate 
two  ways  the  M.  fact  when  the  factors  are  2  and 


Supplementary  Activities 


•  More  capable  children 
examples  challenging: 

50,487  80,029 

+  61,254  +5,748 

84,029  59,017 

-31,762  -46,354 


may  find  the 

following 

66,548 

34,400 

+28,496 

+74,859 

70,000 

38,005 

-35,267 

-4,621 

•  In  the  following  if-then  sentences,  the  children 
are  to  write  the  operation  symbol  which  will  make 
each  a  true  sentence. 


t  r ~~  +8  — y  -  -  .  ■  » 

012345678  9  10  1112  1314151617  18 


,  r2T2T2T2T^T2^T2~t  > 

0123456789  10  1112  1314151617  18 


Do  the  same  when  the  factors  are  these: 

6  and  3  9  and  2 

4  and  5  4  and  6 

5  and  3  3  and  8 
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*Are  any  of  your  pupils  having  difficulties?  The  Study  Pages 
will  provide  remedial  help. 


*  Do  You  Make  Mistakes? 


Diagnostic  Tost  5 

Write  answers  on  folded  paper. 


a 

b 

C 

d 

Study 

Practice 

1. 

5 

2 

9 

2 

Pages 

Sets 

x2 

X7 

X2 

x8 

204-207 

10 

14 

18 

16 

2. 

199 

384 

605 

366 

+650 

+355 

+  299 

+295 

184-186 

60,  61 

849 

739 

904 

661 

3. 

628 

376 

862 

946 

-258 

-95 

-370 

-364 

190 

62 

370 

281 

492 

582 

4. 

533 

521 

824 

864 

-69 

-378 

-59 

-694 

192 

63,64 

464 

143 

765 

170 

5. 

802 

603 

500 

900 

196, 198 

65,  66 

-68 

-444 

-235 

-257 

734 

159 

265 

643 

Oral  Practice  with  II 


Say  the  numbers  for  n,  first  by  rows,  then  by  columns. 


1.  26  -  n  =  16 

2.  3x2  =  n 

3.  30  +  n  =  50 

4.  n  +  12  =  16 

5.  17  =  h  +  8 


b 

14 

2  X  7  =  n 

28  -  ft  =  20 

15  -h  10  ==  n 
12 

6x2  =  n 
n-  12  =  6 


c 

34  —  n  =  24 

40 

n  +  8  =  48 
18 

9x2  =  n 
n=  15+  15 
n-  8  =  28 


d 

16 

2x8  =  n 
6  +  n  =  22 
n-  20  =  60 

=  24 

10 
=*  n 

211 


17  ,  n 
n  +  7 

5x2 

(two  hundred  eleven) 


Do  You  Understand? 

Tott  of  Information  and  Moaning  5 

Copy  and  finish  showing  these  names  for  27: 

1.  (7  +  6  +  7)  +  -?  J  2.  (70  -  40)  -  _?_3 

3.  Write  the  Roman  numeral  a.  for  4.  iv  b.  for  9.  ix 

4.  What  numbers  do  you  not  need  for  solving?  $3.so;  65 
Mrs.  White  spent  $3.80  for  things  that  weighed  65 

pounds.  The  sugar  weighed  10  pounds  and  the  oranges 
6  pounds.  How  much  did  these  two  things  weigh? 

letter  of  the  example  in  the  box  in  which 
you  carry 

5.  to  ten’s  place  only,  d 

6.  to  hundred’s  place  only.  c 

7.  to  both  ten’s  and  hundred’s  places,  b 

8.  Copy  each  example  in  which  you  can  multiply.  b;  c 

a.  2  +  5  +  9  +  0  b.  3  +  3  +  3  +  3 

c.  2  — 2  -4~  2  -4“  2  d.  3  -f  3  -f  3  -f  4 

9.  Draw  a  picture  of  polygon  ABCD  and  give  three 
other  names  for  it.  bcda,  cdab,  dabc 

Write  an  ^-example  for  each  of  these  on  page  210: 

225—  190=n  100-27=n 

11.  Problem  3  12.  Problem  7 

Copy  the  letter  of  the  example  in 
which  you  rename  the  sum  to  show 

13.  more  tens  only.H  14.  more  ones  only.E 

15.  more  ones  and  more  tens.c 


15+  1 6+  3=  n 

10.  Problem  1 


E 

F 

G 

H 

72 

186 

211 

846 

-36 

-35 

-185 

-275  j 

— .  i 

Copy  the 


A 

B 

C 

D 

216 

588 

425 

42 

+203 

+  79 

+  80 

+  39 
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•  Coordinate  Geometry 

Perhaps  you  can  obtain  some  |-inch  graph  paper 
3n  which  children  can  draw  the  horizontal  and 
/ertical  axes.  Or,  you  may  prefer  to  duplicate  some 
:oordinate  systems  similar  to  the  one  shown  below. 


1.  Make  dots  at  these  points: 

a.  Over  6,  up  4 

b.  Over  2,  up  5 


c.  Over  7,  up  1 

d.  Over  4,  up  6 

2.  Make  dots  at  these  points: 

a.  Over  8,  up  2 

b.  Over  7,  up  3 

c.  Over  6,  up  4 

d.  Over  5,  up  5 

e.  Over  4,  up  6 

Join  the  dots.  At  this  time,  try  not  to  talk 
formally  about,  lines  as  not  until  Chapter  7  will 
pupils  be  introduced  to  the  concepts  of  line  segment 
and  line. 

3.  Make  a  coordinate  system  and  show  a  portion 
of  a  line.  Then,  have  children  tell  the  location 
(the  number  of  units  over  and  up)  of  some  points 
in  the  line  indicated.  Lines  may  be  vertical,  hori¬ 
zontal,  or  diagonal.  See  if  children  can  draw  any 
generalizations  about  the  points  in  a  particular 
line. 


NOTES 


! 
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See  Teacher’s  Page  210  for  suggestions  about  the  end-of-chapter  tests. 


NOTES 


Copy  and  finish  Ex.  16-17. 

0  A 

16.  24  tens  =  _?_  hundreds  and  _?_  tens 

tons  16 

17.  316  =  30  _?_  and  _?_  ones 

Write  “Yes”  or  “No”  for  an  answer  to  each  of  these: 

18.  Is  73  the  next  odd  number  after  71?  Yes 

19.  Does  n  equal  30  in  the  example  43  -  n  =  13?  yes 

20.  Has  2x2  =  4  another  M.  fact  to  make  a  pair?  No 

21.  Does  this  picture  show  fifths?  n<> 

22.  Is  (8  -b  6)  equal  to  (2  x  7)  ?  Yes 

23.  If  you  have  i  of  a  candy  stick,  could  3  others  have 
pieces  of  the  same  size  from  that  stick?  Yes 

How  Well  Can  You  Compute? 

Computation  Tost  5 

Copy  in  columns  and  add  or  subtract.  Check  your  work. 

1.  415  -  87328  7.  353  +  49  402  13.  $7.98  -  $7.25  to.73 

2.  257  +  500757  8.  968  -  359  409  14.  $4.06  +  $3.08  $7.u 

3.  389  -  89  3oo  9.  100  -  74  26  15.  $2.22  -  $1.97  $0.25 

4.  410  -  37337  10.  42  +  738  78o  16.  $6.14  -  $3.08  $3.00 

5.  187  +  98  285  11.  439  -  76  363  17.  $5.28  +  $2.79  $8.o7 

6.  700  -  4892H  12.  923  -  738  i85  18.  $0.85  -  $0.48  $0.37 

19.  40,  6,  39,  7  92  22.  19*,  16*,  34*,  18*  37* 

20.  9,  5,  6,  8  28  23.  $0.51,  $0.07,  $0.17,  $0.20  $0.95 

21.  38*,  18*,  7*,  18*814  24.  $0.07,  $0.35,  $0.27,  $0.27  $0.96 
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Measuring  Temperature 

Uting  a  number  line  [O] 

1.  In  Ted’s  town  it  is  hot  in  summer  and  cold  in 

December  through  March 

winter.  In  what  months  might  he  play  in  the  snow?  In 

what  months  might  he  go  swimming?  j  une  through  September 

Answers  will  vary. 

2.  Look  at  the  pictures  above.  For  each,  how  warm 

very  warm;  very  cold 

or  cold  was  It?  AHOW  could  you  tell?  Actions  and  clothing 

of  children 

3.  What  do  we  use  to  measure  time?  yto  measure 

weight  scale  clock 

weight?  Ato  measure  lengths?  ruler 

4.  Do  we  have  something  for  measuring  temperature?  Yes 

5.  In  the  pictures  above,  do  you  see  what  we  use  for 

Yes 

measuring  temperature?  AWhat  do  we  call  it?  Thermometer 

A  thermometer  measures  temperature  in  degrees. 

The  little  marks  between  the  numerals  showing  tens 
on  the  thermometer  help  us  to  count  by  2’s  in  reading  the 
number  of  degrees.  We  do  the  counting  only  when  the 
temperature  reading  is  between  the  numerals. 

214  (two  hundred  fourteen) 

Children  probably  have  had  experiences  with  vertical,  horizontal,  and  round  thermometers. 

It  may  be  well  to  demonstrate  all  kinds.  Most  pupils  will  quickly  see  the  parallel  between 
the  scale  on  a  thermometer  and  number-line  pictures. 


Overview  — Chapter  6 


•  In  Chapter  6  the  new  work  in  multiplication 
involves  facts  having  a  factor  3  or  4,  and  one  factor  a 
number  containing  tens  and  ones.  In  multiply¬ 
ing  tens  and  ones,  the  pupil  now  uses  another  of  the 
properties  of  arithmetic — the  Distributive  Property 
of  Multiplication  over  Addition. 

•  Problem-Solving.  Work  in  problem-solving 
also  is  extended  to  use  of  facts  having  a  factor  3  or  4 
and  maintains  work  begun  earlier  in  differentiating 
among  the  needs  for  addition,  subtraction,  and 
multiplication.  Estimating  answers  for  problems  is 
still  confined  to  problems  requiring  addition  or 
subtraction,  as  is  the  writing  of  an  rc-sentence  to 
show  how  to  work  the  problem. 

•  Maintenance.  Work  with  the  set  of  fraction 
numbers  is  maintained  and  makes  a  definite  ad¬ 
vance.  The  pupil  learns  how  to  write  fractions  for 
fraction  numbers  involving  several  parts  of  the 
same  size.  He  learns  too  that  the  numeral  below 
the  fraction  bar  shows  the  number  of  parts  of  the 
same  size  in  the  particular  whole  and  so  helps  to 
name  the  fraction  number;  also  that  the  numeral 


above  the  fraction  bar  shows  the  number  of  those 
parts  being  named.  Furthermore,  the  pupil  learns 
to  compare  fraction  numbers  for  parts  of  the  same 
whole — that  one  part  is  larger  or  smaller  than 
another  and,  correspondingly,  that  one  fraction 
number  is  greater  or  less  than  another;  he  learns  to 
count  in  sequences  of  fraction  numbers;  and  he 
learns  to  use  fractions  with  measurements. 

Measurements  are  maintained  and  now  extended 
to  simple  work  with  temperatures  and  liquids. 

Work  is  maintained  and  extended  with  inequali¬ 
ties,  logic,  n,  and  with  other  number  names. 

•  Enrichment.  In  this  chapter  the  more  capa¬ 
ble  children  will  learn  how  to  subtract  by  the 
equal-additions  method,  to  add  by  obtaining 
partial  sums,  to  show  multiplication  facts  within 
parentheses  as  other  names  for  numbers  to  be  added 
or  subtracted.  There  is  also  for  these  children  a 
section  of  unreasonable  statements  to  justify. 

•  Testing.  With  the  usual  maintenance,  mid¬ 
chapter  review,  and  end-of-chapter  tests,  the  work 
of  this  chapter  is  evaluated. 


Teaching  Pages  214  and  215 


Pupil’s  Objectives 

(a)  To  learn  more  about  the  measurement  of 
temperature;  (b)  to  begin  to  learn  about  the  set  of 
integers',  and  (c)  to  learn  the  term  degree  and  the 
symbol  0  for  degree. 

New  Words 

(page  214)  degrees,  temperature,  thermometer 
(page  215)  boil,  freeze 

Background 

The  thermometers  pictured  show  a  portion  of  a 
number  line.  Usually,  a  number-line  picture  is 
drawn  horizontally  but  children  should  feel  com¬ 
fortable  in  seeing  and  in  drawing  a  number-line 
picture  in  any  position. 

In  many  parts  of  the  country,  children  are  very 
familiar  with  the  terminology  “below  zero.”  By 
listening  to  weather  reports  and  experiencing  ex¬ 
treme  cold,  children  become  familiar  with  a  special 


set  of  numbers  intuitively.  These  numbers  are 
technically  known  as  the  negative  numbers.  Though 
these  numbers  should  not  be  developed  formally 
at  this  time,  children  should  have  many  experiences 
with  them  in  their  mathematical  development. 

Up  to  this  time  the  set  of  counting  numbers,  or 
positive  integers,  and  the  set  of  whole  numbers 
have  been  formally  explored  and  developed. 

- — - - - - - - -  ►  - 

origin  12  3  4 

The  numbers  shown  below  for  points  to  the 
right  of  the  origin  (zero)  are  positive  integers  and 
the  numbers  for  points  to  the  left  of  the  origin  are 
negative  integers.  The  number  for  the  origin  (zero) 
is  neither  positive  nor  negative. 

- 4 - , - - - • - • - • - • - - - * - * - ► - 

-4-3-2-IO  1  2  3  4 
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The  points  to  the  left  of  zero  for  negative  integers 
are  shown  the  same  distance  apart  as  those  for 
counting  numbers  (or  positive  integers). 

The  set  of  integers  is  that  set  of  numbers  which 
includes  all  the  negative  integers,  zero,  and  the 
positive  integers.  Since  this  set  is  infinite,  only  a 
portion  of  it  can  be  shown  here.  When  there  is  no 
chance  for  confusion,  the  plus  symbol  is  not  written 
in  the  numeral  for  the  positive  integers.  For  the 
most  part,  only  zero  and  the  positive  integers  are 
formally  developed  in  the  first  five  or  six  grades  in 
school.  Note,  all  whole  numbers  are  integers,  but 
not  all  integers  are  whole  numbers. 

The  symbol  for  showing  negative  integers  is  like 
the  symbol  indicating  subtraction  but  is  placed  to 
the  left  of  the  numeral  and  raised,  such  as  in  ~4 
or  _6.  The  position  of  the  symbol  is  chosen  to 
avoid  confusion  with  the  symbol  for  subtraction. 
Similarly,  a  small  raised  plus  symbol  is  used  for 
positive  integers.  The  symbols  for  negative  and 
positive  numbers  are  not  symbols  of  operation; 
however,  the  ideas  of  addition  and  subtraction  are 
closely  related.  In  more  advanced  mathematics, 
+4  indicates  either  the  number  positive  Jour  or  the 
operation  add  4\  ~6  indicates  either  the  number 
negative  six  or  the  operation  subtract  6. 

Teacher’s  Preparation 

It  would  be  a  good  idea  to  have  two  or  three 
actual  thermometers  available.  If  you  do  not 
already  have  a  large  demonstration-model  ther¬ 
mometer,*  perhaps  you  will  wish  to  make  one. 

Pre-Book  Lesson 

•  Start  a  discussion  about  temperature  by  asking 
a  question  such  as:  “How  cold  (or  hot)  is  it?” 
“How  do  you  know?” 

At  this  point,  be  sure  to  have  an  outside  ther¬ 
mometer  available  which  the  children  can  see. 
Discuss  the  reading  of  it  and  compare  it  with  an 
inside  thermometer.  Be  sure  to  emphasize  that  the 
thermometer  is  an  instrument  for  measuring  tem¬ 
perature.  Temperature  is  measured  in  degrees  just 
as  distance  may  be  measured  in  inches. 

•  Measure  the  temperature  of  other  materials 
or  objects  in  the  room.  (Near  a  cold  window;  over 
a  radiator  or  heater;  near  a  burning  light  bulb.) 

•  See  15,  page  xix. 


Each  time,  have  children  read  the  thermometer 
and  tell  why  the  temperature  has  changed. 

•  Use  a  large  demonstration  thermometer.  Ask 
a  child  to  use  a  red  ribbon  to  show  any  temperature 
he  wishes.  Have  another  child  read  the  tempera¬ 
ture.  Continue  this  for  a  while. 

•  Set  the  ribbon  at  “10  (10  below  zero).  Discuss 
0  (zero)  as  a  reference  point  on  the  thermometer. 
Some  numbers  are  shown  “above  zero”  and  some 
numbers  are  shown  “below  zero.”  Have  children 
use  these  terms  in  reading  temperatures  shown  on 
the  demonstration  model. 

Using  the  Text  Pages 

Refer  to  the  Pre-Book  Lesson  for  Ex.  1-5. 

More  capable  children  may  use  an  encyclopedia  to 
obtain  additional  information  about  Ex.  6-12.  In 
Ex.  9,  for  instance,  it  is  contraction  as  a  result  of 
cooling,  and  expansion  as  a  result  of  heating  that 
causes  the  rise  and  fall  of  the  red  liquid.  In  Ex.  12, 
212°  is  considered  the  boiling  point  of  water  at  sea 
level.  The  boiling  point  decreases  1°  F.  for  every 
550  feet  of  increase  in  altitude  due  to  the  decrease 
in  pressure.  At  10,000  feet,  water  boils  at  194°  F. 

Individualizing  Instruction 

•  If  possible,  obtain  the  temperatures  of  the 
coldest  day  of  the  year  and  the  warmest  day  of  the 
year.  Use  this  information  as  a  guide  for  deciding 
temperatures  that  indicate  a  very  hot  and  a  very 
cold  day  for  your  community. 

•  All  pupils  may  ask  at  home  about  different 
types  of  thermometers.  Have  them  describe  and 
draw  a  picture  of  the  thermometer  and  tell  its  use. 

•  More  capable  children  may  try  the  enrichment 
activity  at  the  bottom  of  page  215. 

The  rationale  for  this  subtracting  is  based  on 
compensation.  (The  same  number  is  added  to  the 
sum  and  one  of  two  addends  without  changing  the 
other.)  For  example,  8  —  2  =  6.  If  1  is  added 
to  both  8  and  2  the  other  addend  will  still  be  6. 

In  box  B  at  the  bottom  of  child’s  page  215,  10 
has  been  added  to  both  numbers.  Ten  was  added 
to  82 — ten  more  ones  are  shown.  Ten  was  added 
to  47  in  the  ten’s  place — one  more  ten  is  shown.  ) 
The  difference,  35,  is  the  same  as  in  the  example  I 
in  box  A. 

•  You  may  wish  to  use  Extra  Activities  Set  100. 1 
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*  The  answer  for  “at  200?”  is  “No”  in  most  localities.  At  very  high  altitudes,  the  answer 
would  be  “Yes.”  See  the  comments  under  Using  the  Text  Pages  on  Teacher’s  Page  215. 


6.  On  the  winter  thermometer,  the  red  liquid  pictured 

30 

ends  at  the  mark  for  what  number?  Then,  the  temperature 
that  day  was3°?_  degrees. 

7.  Tell  the  temperature  on  the  summer  thermometer. 
Just  as  we  write  “62  ft.”  for  “62  feet,”  we  write 

“35°”  for  “35  degrees.”  The  little  °  means  degrees. 

8.  On  the  board  show  the  room  temperature  now. 

9.  When  it  gets  warmer,  the  top  of  the  red  liquid  in 
the  thermometer  moves  upward.  When  it  gets  colder, 
it  moves  downward.  Can  you  tell  why?  Heatcausesittoexpand. 

10.  At  32°,  water  starts  to  freeze.  What  do  we  mean, 

Warmer  than  32°  Colder  than  32° 

then,  by  temperature  above  freezing?  below  freezing? 

11.  Will  water  freeze  at  10°  ?v  at  50°?vWhy? 

Ves  No  J 

At  212°  water  almost  always  begins  to  boil.  So  we 
call  212°  the  boiling  point  of  water. 


★ 


12.  Can  you  boil  water  at 


No 


Not  usually. 


99° ?  at  200°?  Why? 


Both  temperatures 
are  colder  than  212°. 


•Extra  Activity.  Work  Set  100. 


Do  You  Like  to  Try  New  Things? 

Enrichment  [W] 

You  have  learned  to  subtract  47  from  82  by  renaming 
the  sum,  as  shown  in  Ex.  A. 

**Many  people  work  this  example  as  shown  in  Ex.  B. 
They  think ,  “7  from  12,  5;  5  from  8,  3.”  Try  to  figure 
out  what  they  do  to  get  the  same  answer  you  do. 

Turn  back  to  page  133.  Do  the  subtraction  examples 
in  rows  6-9  the  new  way,  as  in  Ex.  B. 


47 
3  5 


B  @ 

87 

© 

£7 

3  5 
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**  Since  ten  is  added  to  both  the  sum  and  the  known  addend,  this  is  often  called  the 
equal-additions  method. 
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Making  Change 

From  2S{,  50c f,  $1/  mantal  procedures  [O] 

1.  Mrs.  Long  gave  250  for  a  130  cake  of  soap.  Use  the 
coins  shown  in  picture  A  to  count  her  change. 

a.  Before  giving  any  change  you  say,  “130,”  the  cost 
of  the  soap. 

b.  Point  to  one  cent  shown  in  box  A  and  say,  “14.” 

c.  What  would  you  say  for  the  other  cent?  15 

d.  Why  do  you  then  say,  “25,”  for  the  dime?  i5*+io*  =  25* 


2.  Al’s  stamps  cost  180.  Point  to  the  coins  shown  in 
picture  B  and  tell  how  the  clerk  made  change  from  250. 


1 8$,  19,  20,  25 

3.  Mrs.  Gray  gave  the  clerk  a  half  dollar 
for  things  that  cost  22  0.  The  clerk  said, 
“220,”  the  cost,  and  then  “23,  24,  25,  50.” 
Explain,  using  picture  C.  22*+ 4=23*; 

23<£+  1  <£  =  24$ \  24<£+  ltf  =  25$;  25<£+25<£=50<£ 

4.  Jean  gave  the  clerk  500  for  a  31 0  cake. 
He  said,  “310,  32,  33,  34,  35,  40,  50.”  What 
coin  did  he  count  when  he  said,  “40” }  when 
he  said,  “50”?  dime 

5.  Jack  bought  a  350  cowboy  rope.  Count 
his  change  from  a  half  dollar.  35*,  40, 50 

(Answers  will  vary.) 

6.  Picture  D  shows  Clara’s  change  after 
she  bought  a  350  book.  How  much  did  she 
have  at  first?  $1.00 


216  (two  hundred  sixteen) 
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Pupil’s  Objectives 

(a)  To  acquire  skill  in  making  change  from  a 
quarter,  a  half  dollar,  and  a  dollar;  and  (b)  to 
have  practice  in  all  of  the  addition  and  subtraction 
skills  learned  so  far. 

New  Words 

(page  216)  clerk,  soap 
(page  217)  amount 

Teacher’s  Preparation 

Have  actual  money  to  perform  some  of  the 
transactions  described  in  the  pupil’s  book.  Many 
toy  coins  and  dollar  bills  will  help  make  group 
work  practicable. 

You  may  wish  to  devise  a  store  situation  of  some 
type  in  which  children  may  simulate  money  trans¬ 
actions. 

Pre-Book  Lesson 

•  Review  the  names  and  the  values  of  the  differ¬ 
ent  coins  that  have  been  taught  so  far.  You  may 
want  to  make  use  of  lists  or  charts  showing  equiva¬ 
lent  relationships. 

•  Introduce  the  idea  of  making  change  by  stating 
a  spending  situation  in  which  the  child  gave  the 
clerk  a  quarter  for  an  item  that  cost  10^.  Have  the 
class  determine  how  much  change  he  would  get. 
Discuss  the  various  ways  the  change  could  be  found. 

•  If  no  child  has  mentioned  it,  introduce  the 
method  of  counting  up  to  the  value  of  the  coin  given 
the  clerk. 

•  State  a  spending  situation  in  which  the  item 
cost  14 j.  See  if  the  children  can  count  up  to  25; 
first  with  l^f,  then  10^S  (either  a  dime  or  two 
nickels). 

Correct  responses  may  be: 

14  and  1  makes  15;  and  5  is  20;  and  5  more  is  25. 
14  and  1  makes  15;  and  10  more  is  25. 

Using  the  Text  Pages 

•  If  possible,  dramatize  in  small  groups  many 
of  the  transactions  in  Ex.  8-35.  Some  children 


may  take  the  part  of  storekeepers  and  others  the 
part  of  customers.  Encourage  pupils  to  check 
change  as  it  is  given. 

•  For  Ex.  1-14  at  the  bottom  of  page  217,  more 
Capable  children  may  be  permitted  to  use  the  new 
method  of  subtraction  from  the  enrichment  section 
of  page  215.  They  should  not  use  it  if  they  have 
not  learned  to  do  so. 

Individualizing  Instruction 

•  A  classroom  store  may  be  devised  in  which 
merchandise  is  for  sale.  Children  may  make  price 
tags  for  the  various  items  available  for  sale.  The 
type  of  store  could  possibly  fit  in  with  a  unit  on 
social  science,  science,  and  so  on  under  considera¬ 
tion  at  the  moment.  Children  may  take  turns  being 
storekeepers  and  customers  in  which  making  change 
for  the  purchases  is  the  main  activity. 

•  For  all  pupils,  write  on  the  chalkboard  or 
duplicate  examples  like  the  following,  having 
pupils  complete  the  last  column  by  drawing  pic¬ 
tures  of  coins  and  labeling  them: 

Amount  Given  Amount  Spent  Change 

$1.00  1H  ? 

$3.50  $3.32  ? 

•  Ask  children  to  bring  sales  tapes  from  home 
and  make  cards  like  those  suggested  for  pages  150 
and  151.  This  time,  the  sales  tapes  selected  may  be 
more  difficult  than  previously.  The  column  may 
be  longer;  2-  and  3-place  numerals  may  be  used; 
renaming  may  be  involved  in  both  addition  and 
subtraction.  The  drawing  below  is  representative 
of  what  all  cards  may  be  like: 


8. 

Amount 
Given 
$5.00 

Cost 
Change  _ 


$0.85 

2.14 

0.30 

1.27 
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a.  Use  heavy  cardboard  or  tagboard  for  making 
the  cards. 

b.  Number  each  card  in  the  upper  left-hand 
corner. 

c.  Indicate  on  each  card  the  amount  given  the 
clerk. 

d.  Be  sure  to  prepare  an  answer  card. 

e.  Cards  may  be  arranged  by  sets  according  to 
the  level  of  difficulty  of  addition  and  subtraction 
for  each  sales  tape. 


Reminder 

Continue  to  maintain  the  following: 

a.  ability  to  recognize  and  use  common  geo¬ 
metric  terms  like  polygon,  line,  line  segment, 
triangle,  square,  rectangle,  and  so  on 

b.  ability  to  recognize  common  measuring  in¬ 
struments  and  occasions  for  their  use 

c.  increasing  ability  to  tell  time 

d.  use  of  symbols  of  inequality  for  “is  greater 
than,”  “is  less  than,”  and  “is  not  equal  to” 


NOTES 
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E 


7.  Mrs.  Hill  paid  70  for  cabbage.  She  gave  the  clerk 
a  dollar.  Why  was  her  change  not  correct?  (picture  E) 

7$  +  3$  =  10$;  10$  +  5$  =  15$;  15$  +  5$=20$; 

20$^5tf  =  45$;  45$  +  25$=  70$;  70$+  25$ ^95$ 

l  ell  how  to  make  change  with  the  fewest  coins: 


l  dime 


a  i/y-v 

1  dime,  1  nickel  3  cents,  1  nickel  _ , _ 

13.  10^.,  14.  210.  y  15.  180.  y  16.  120.  ^17.  90.  v 


You  give  250  and  the  amount  to  pay  is 

8.  rr'rm.vio.  isrAu.  arA  12.  mr* 

3  cents,  1  dime 

2  cents,  1  nickel  1  cent,  1  dime,  1  nickel 

You  give  50^  and  the  amount  to  pay  is  2dlm„ 

18.  380.  v  20.  y  22.  270.  A 

«  2  cents,  1  dime  -  .  4  cents  4 

1  quarter  1  dime,  1  quarter  1  dime,  1 i 

23.  250.  24.  420.  v  25.  150.A  26.  280.  v  27.  350.  A 

3  cents,  1  nickel  2  cents,  2  dimes 

You  give  $1.00  and  the  amount  to  pay  is 

28.  2wr"  „  33<5r,W:17'l"3ff:‘,dm3o. 


4  cents 


1  nickel 


1  nickel,  1  half  dollar 


1  dime ,  1  quarter 


2  dimes,  1  ha  If  dollar 


32.  450.  .  33.  780.  v  34.  $0.37.  y  35.  550.  v 

^  2  cents,  2  dimes  3  cents,  1  dime,  1  half  dollar  2  dimes,  1  qus 


quarter 


Practice  in  Subtraction 

[W] 

Copy  and  subtract.  Check  your  work. 

1-7.  Subtract  279  from  each  number  shown  below. 

500  221  287  8  609  330  380  101  799  520  900  62i  810  531 

8-14.  Subtract  186  from  each  number  shown  above. 

314  101  423  194  613  (two  hiiifdred  seventeen)  217 


A.  or  S.  -  Which? 

Problems  without  numbers  [W] 

Write  only  “A.”  or  “S.”  to  show 
which  you  would  use. 

1.  Joe  knows  the  number  of  pages  in 
his  stamp  book  and  the  number  of  pages 
he  has  filled.  How  can  he  tell  the 
number  of  pages  to  be  filled?  s. 

2.  He  knows  how  many  old  stamps 
and  how  many  new  stamps  he  has.  How 
can  he  tell  how  many  stamps  he  has?  a. 

3.  Joe  knows  how  many  stamps  he  has  and  how  many 
Tim  has.  How  can  he  tell  how  many  more  or  fewer 
stamps  he  has  than  Tim?  s. 

4.  How  can  Joe  tell  how  many  stamps  he  and  Tim  have 
together?  a. 

5.  Joe  knows  how  many  stamps  he  bought  and  how 
many  of  them  are  in  his  book.  How  can  he  tell  how  many 
are  not  in  the  book?  s. 

6.  He  knows  how  many  red  stamps  he  has  just  bought 
and  how  many  red  stamps  he  had.  How  can  he  tell  how 
many  red  stamps  he  has  in  all?  a. 

7.  Joe  knows  how  many  stamps  he  has  now  and  how 
many  he  had  Monday.  How  can  he  tell  how  many  of  his 
stamps  are  lost?  s. 

8.  Joe  has  more  brown  stamps  than  red  stamps.  How 
can  he  tell  how  many  more  red  stamps  he  needs  to  have 
the  same  number  of  red  stamps  as  brown  stamps?  s. 

218  (two  hundred  eighteen) 
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Pupil’s  Objective 

To  have  practice  in  selecting  the  appropriate 
operation  for  problems  which  do  not  include 
numbers. 

Background 

The  emphasis  in  this  activity  should  be  placed  on 
reading  the  material  and  then  determining  the 
most  appropriate  operation  to  use  to  find  the 
solution. 

All  too  often,  too  much  emphasis  is  placed  on  the 
answer  as  such  and  little  attention  is  given  to  pro¬ 
cedures  used  in  finding  the  answer.  Of  course,  the 
mere  act  of  reading  is  important  in  the  solving  of 
problems.  However,  the  role  of  translating  the 
written  material  to  an  n-example  involving  the 
appropriate  operation  is  equally  important. 

Teacher’s  Preparation 

You  may  wish  to  have  some  simple  materials 
ready  for  use  in  demonstration  and  illustration  of 
problem  situations  if  it  is  deemed  necessary. 

Pre-Book  Lesson 

•  Set  the  stage  for  the  idea  of  problems  with  no 
numbers  by  stating  orally  a  problem  similar  to  the 
following: 

You  know  how  tall  you  are  and  how  tall  your  father 
is.  How  can  you  tell  how  much  taller  your  father  is 
than  you? 

•  As  you  discuss  the  problem  with  the  pupils, 
ask  them  to  tell  why  they  would  use  the  operation 
they  have  chosen. 

•  Use  children  in  the  class  to  demonstrate  the 
same  type  of  problem.  Suggest  to  pupils  that  they 
try  to  form  mental  images  of  the  problem  setting  or 

..  pictures  in  their  minds. 


Using  the  Text  Page 

Most  children  should  be  able  to  proceed 
independently  with  this  material.  They  should 
read  the  problem  and  then  write  either  “A.”  or 
“S.”  to  indicate  the  appropriate  operation  for  the 
problem. 

Individualizing  Instruction 

•  With  slower  learners  or  pupils  with  reading  diffi¬ 
culties,  it  may  be  appropriate  to  direct  this  activity 
orally  in  small-group  instruction.  Ask  different 
children  to  read  the  problems.  Where  there  is 
lack  of  understanding,  dramatize  the  situations 
with  representative  materials.  After  you  have 
covered  each  problem  orally,  ask  the  children  to 
read  each  problem  independently  and  show  the 
appropriate  operation. 

•  Extend  practice  for  all  pupils  by  using  other 
problems  similar  to  those  below: 

a.  You  know  how  much  a  basket  weighs  and  how 
much  the  things  in  it  weigh.  How  can  you  tell 
how  much  the  whole  load  weighs? 

b.  You  know  how  long  your  kite  string  is  and 
how  long  another  piece  of  string  is.  How  can  you 
tell  about  how  long  the  kite  string  will  be  if  you  tie 
the  extra  piece  of  string  to  it? 

c.  You  know  how  many  children  a  bus  will  hold 
and  that  there  will  be  empty  seats  when  it  is  used 
to  take  the  children  to  the  museum.  How  can  you 
tell  how  many  empty  seats  there  will  be? 

d.  You  know  how  many  minutes  it  took  you  to 
walk  to  school  and  how  many  minutes  it  took  to 
walk  home.  How  can  you  tell  how  many  minutes 
you  spent  in  walking  to  and  from  school? 

•  Either  orally  or  as  a  written  activity,  all  pupils 
may  suggest  numbers  that  could  be  used  in  the 
problems. 
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Pupil’s  Objective 

To  learn  how  the  facts  which  have  been  devel¬ 
oped  in  multiplication  may  be  used  in  finding  the 
solution  to  problems. 

Background 

The  idea  of  multiplication  has  been  developed 
in  connection  with  the  joining  of  sets  which  have 
equal  numbers  of  members.  One  known  factor 
tells  the  number  for  each  set  (the  number  of 
members)  and  the  other  known  factor  tells  the 
number  of  sets.  The  multiplication  of  two  known 
factors  yields  a  third  number  called  the  product. 

Each  of  the  problems  in  this  lesson  involves  sets 
having  the  same  number  of  members,  i.e.,  sets 
which  are  equivalent.  The  pupils  are  to  determine 
what  the  two  factors  are  and  then  are  to  find  the 
product  of  these  factors. 

Pre-Book  Lesson 

•  Use  blocks,  chairs,  children,  and  so  on  to 
arrange  several  sets  of  2.  Have  the  children  tell 
how  many  2’s  there  are  in  each  instance.  Then 
have  a  child  show  on  the  chalkboard  the  multi¬ 
plication  fact  for  the  demonstration. 

•  Guide  pupils  to  state  in  their  own  words  that 
we  multiply  to  find  the  number  for  the  total  when 
the  sets  being  joined  are  equivalent. 

Using  the  Text  Page 

•  Before  assigning  the  written  work,  discuss  each 
problem  with  the  entire  class,  referring  constantly 
to  the  generalization  stated  in  the  Pre-Book  Lesson. 
Have  children  specify  the  number  for  each  group, 
the  number  of  groups,  and  the  possibility  of  finding 
the  total  by  addition  or  multiplication.  Have  them 


state  why  they  prefer  one  or  the  other  operation. 
Use  representative  objects  and  dramatization  to 
clarify  situations  as  needed.  Remind  pupils  to 
rewrite  each  answer  with  a  label  as  shown  in  the 
box  for  problem  1 . 

•  When  the  written  lesson  is  completed,  as  oral 
work  have  pupils  explain  why  7  X  2  =  n  is  an 
appropriate  number  sentence  for  problem  1 .  Then, 
have  different  pupils  tell  number  sentences  for  the 
remaining  problems.  Translating  problem  situa¬ 
tions  into  number  sentences  is  a  vital  part  of 
problem  solving. 

Individualizing  Instruction 

•  All  pupils  may  use  the  problems  below  to 
practice  telling  whether  they  can  multiply  instead 
of  add;  to  decide  on  appropriate  number  sentences. 

a.  I  saw  3  birds  on  each  of  2  telephone  wires. 
How  many  birds  did  I  see? 

b.  I  saw  3  birds  on  one  telephone  wire,  2  on 
another,  and  4  on  another.  How  many  birds  did 
I  see? 

c.  Two  cars  were  taking  4  children  each.  That 
was  how  many  children  in  all? 

d.  Two  children  rode  in  one  car,  3  in  another, 
and  five  in  another.  How  many  children  were  in 
the  three  cars? 

e.  Four  red  cows,  3  brown  cows,  and  2  black 
cows  are  how  many  cows  in  all? 

f.  How  many  cows  in  all  are  there  in  5  groups 
of  2  black  cows  each? 

•  All  pupils  may  prepare  a  list  or  make  a  chart 
of  things  that  frequently  occur  in  2’s  (gloves,  shoes, 
and  so  on)  and  in  2  groups  (2  teams  in  a  game). 
The  lists  or  charts  may  suggest  subjects  for  original 
problems  which  may  be  written  and  presented  to 
the  class. 
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*  Previously,  pupils  have  thought  of  problem-solving  activities  in  terms  of  A.  or  S.  Now  they 
add  a  third  operation,  M.,  to  the  operations  by  which  they  may  arrive  at  an  answer. 


Multiplication  for  Problems 

Using  M.  facts  for  2’s  and  for  2  [W] 

Write  the  multiplication  work  and  labeled  answer  for 
each  problem.  The  work  for  problem  1  is  in  the  box. 

1.  Mrs.  Tell  decided  to  hide  eggs  for  the  egg  hunt  in 
groups  of  2.  How  many  did  she  need  for  7  groups? 

2.  Ned  found  3  eggs.  Tom  found  the  same  number. 
How  many  eggs  did  these  2  boys  find  in  all?  2*3=0 

3.  Sue  found  8  eggs.  Lois  found  2  times  as  many. 
How  many  eggs  did  Lois  find?  J99ns 

4.  Bill  found  2  eggs  in  each  of  6  places.  How  many 
eggs  did  he  have  then?  J^99* 

5.  Five  children  each  found  2  eggs.  Together  how 
many  eggs  did  they  find?  10  e99s 

5 X  2=  n 

6.  Ann  had  2  eggs  in  her  basket.  If  the  boys  all 
together  had  9  times  as  many,  how  many  eggs  did  they 

have?  1  8  eggs  9x  2=  n 

[O] 

The  w-example,  or  number  sentence,  for  problem  1  is 
1  X  2  =  n  or  n  =  1  X  2.  Explain.  Tell  the  w-example 

for  each  of  problems  2-6.  See  above  for  n -examples. 


*  Previously,  differentiating  operations  to  use  has  been  between  A.  and  S. 
Now  pupils  must  differentiate  between  using  A.  and  M. 


Multiply  or  Add  —  Which? 

Differentiating  A.  and  M.  problemt  [O] 

*  To  find  the  number  for  a  total  set,  you  add  if  the 
sets  to  be  put  together  are  not  equivalent;  you  multiply 
if  the  sets  are  equivalent. 

Should  you  add  or  should  you  multiply  for  each  of 
Ex.  1-10?  Tell  why. 


1.  Jean  put  2  small  spoons  at  each  of  9  places  on  her 
party  table.  How  many  small  spoons  were  on  the  table? 

Multiply  because  the  sets  are  equivalent.  18  spoons.  9x2=n 

2.  In  all,  Jean  used  18  small  spoons  and  6  larger  ones. 
All  together,  how  many  spoons  did  she  use?  Add  because  the 

sets  are  not  equivalent.  24  spoons.  18+6=n 

3.  Two  boys  and  3  times  as  many  girls  were  at  the 
party.  How  many  girls  were  at  the  party?  Multiply  because  the 

sets  are  equivalent.  6  girls.  3x2=n 

4.  For  5  boys,  how  many  shoes  are  needed?  Multiply 

because  the  sets  are  equivalent.  10  shoes.  5x2=n 

5.  Jack  has  2  nickels.  How  much  money  has  he? 

Multiply  because  the  sets  are  equivalent.  10$.  2x5$  =  n$ 

6.  Ann  missed  4  examples  Monday  and  2  examples 
Tuesday.  In  the  two  days  she  missed  how  many  examples  ? 

Add  because  the  sets  are  not  equivalent.  6  examples.  4+2=n 

7.  Two  plates  each  have  6  oranges.  How  many 

OrangeS  are  on  the  two  plates?  Multiply  because  the  sets  are 

equivalent.  12  oranges.  2x6=n 

8.  One  bag  has  9  oranges.  Another  bag  has  10 
oranges.  How  many  oranges  are  in  the  two  bags? 

Add  because  the  sets  are  not  equivalent.  19  oranges.  9+10=n 

9.  At  2i  each,  how  much  will  6  candy  drops  cost? 

Multiply  because  the  sets  are  equivalent.  12$.  6x2$  =  n$ 

10.  Find  the  cost  of  two  pears  selling  for  80  and  9#. 

Add  because  the  sets  are  not  equivalent.  17$.  8$+9$=n$ 

[W] 

Now  write  the  answers  for  problems  1-10. 

Write  an  w-example  for  each  problem. 

4  Extra  Problems.  Work  Set  1 1 . 
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Pupil’s  Objectives 

(a)  To  learn  more  about  differentiating  between 
addition  and  multiplication  as  operations  to  use 
in  solving  problems;  and  (b)  to  gain  more  experi¬ 
ence  in  writing  the  correct  n-example  for  a  prob¬ 
lem. 

Background 

You  will  want  your  pupils  to  grasp  and  apply 
the  following  ideas  in  solving  problems:  (a)  Find¬ 
ing  the  number  for  a  total  is  involved  when  either 
addition  or  multiplication  is  used;  and  (b)  Multi¬ 
plication  is  the  more  appropriate  operation  when 
the  problem  deals  with  several  equivalent  sets.  In 
solving  problems  based  on  classroom  situations, 
distinctions  between  the  two  operations  should  be 
made  easily. 

Pre-Book  Lesson 

•  Use  sets  of  objects  in  the  classroom  to  demon¬ 
strate  the  joining  of  sets  not  having  the  same 
number  of  members.  Then,  through  guided  dis¬ 
cussion,  lead  children  to  the  conclusion  that  addi¬ 
tion  is  the  appropriate  operation  to  be  shown  in 
the  rc-example. 

•  By  the  same  techniques,  arrange  equivalent 
sets  which  are  joined.  If  the  sets  are  joined  care¬ 
fully,  an  array  can  be  formed  which  will  show  the 
size  of  each  set  and  the  number  of  sets.  The 
orderly  arrangement  of  the  array  lends  very  nicely 


to  seeing  and  stating  the  number  sentence  involving 
multiplication. 

Using  the  Text  Page 

•  Select  children  to  read  each  problem.  Have 
pupils  tell  whether  they  would  add  or  multiply  to 
find  the  solution.  Be  sure  to  have  them  tell  why 
they  would  use  the  particular  operation  selected. 

•  After  the  discussion  about  each  problem  and 
the  differences  in  situations  where  addition  and 
multiplication  are  appropriate,  have  pupils  write 
the  answers  for  problems  1-10. 

Then,  after  they  have  written  answers,  have  the 
children  write  a  number  sentence  for  each  problem. 

Individualizing  Instruction 

•  From  information  like  that  which  follows,  all 
pupils  may  write  some  problems  which  require 
addition  and  some  problems  which  require  multi¬ 
plication: 

a.  Telephone  calls,  5^  each 

b.  Parking  meter,  \f  for  12  minutes 

c.  3  dolls  in  a  set:  each  doll  has  6  dresses,  2  hats, 
3  coats,  4  bonnets 

d.  Cost  of  items  at  the  school  cafeteria:  apples, 
3^;  milk,  6^;  cookies,  2 f;  sandwiches,  9^ 

•  Slower  learners  may  profit  from  making  draw¬ 
ings  to  illustrate  the  information  given  in  the 
problems. 

•  Use  Extra  Problem  Set  11  as  deemed  necessary 
for  all  pupils. 
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Pupil’s  Objectives 

(a)  To  begin  to  learn  the  multiplication  facts  in 
which  3  is  one  factor;  (b)  to  extend  understanding 
of  the  relationship  between  addition  and  multipli¬ 
cation  as  operations  for  finding  the  result  of  joining 
sets;  and  (c)  to  extend  understanding  of  the  Com¬ 
mutative  Property  of  Multiplication. 

Background 

Multiplication  has  been  developed  as  a  special 
operation  for  describing  the  joining  of  several  equiv¬ 
alent  sets.  One  of  the  factors  tells  the  size  of  the 
sets  being  joined  and  the  other  factor  tells  how 
many  sets  are  being  joined.  The  product  tells  how 
many  objects  are  in  the  new  set  created  as  a  result 
of  joining  the  several  sets.  Technically,  multipli¬ 
cation  is  defined  as  the  operation  on  two  numbers 
called  factors  which  yields  a  third  number  called 
the  product. 

On  page  206  of  the  pupil’s  book,  the  idea  was 
introduced  that  most  multiplication  facts  go  in 
pairs.  This  was  the  first  lesson  dealing  with  the 
Commutative  Property  of  Multiplication.  Under¬ 
standing  this  property  is  a  very  useful  tool  in 
learning  the  multiplication  facts. 

Teacher’s  Preparation 

Have  materials  available  which  pupils  may  use 
to  form  arrays.  The  materials  should  be  such  that 
the  rows  and  columns  of  the  array  can  be  seen 
distinctly.  Also,  they  should  be  movable  so  the 
array  may  be  placed  in  different  positions.  Felt 
designs* *  placed  on  a  flannel  board*  are  very  useful 
for  this  purpose.  Blocks,  spools,  discs,  and  so  on 
placed  on  a  piece  of  construction  paper  or  tagboard 
work  very  nicely,  also. 

Pre-Book  Lesson 

•  Direct  pupils  to  make  an  array  in 
which  there  are  4  sets  of  3  members. 

(3  columns  and  4  rows) 

Refer  to  the  array  as  a  picture  of 
4  sets  of  3,  or  merely  as  four  3’s.  Have 
a  child  write  a  number  sentence  on  the  chalkboard. 

*  See  17  and  2,  page  xix. 


o  o  o 
o  o  o 
o  o  o 
o  o  o 


•  With  4X3  =  12  written  on  the  board,  review 
the  terms  factors  and  product.  The  factor  3  tells  the 
number  of  members  in  the  equivalent  sets  and  the 
factor  4  tells  how  many  sets  are  being  joined.  The 
product  tells  the  number  of  members  in  the  newly 
formed  set. 

•  Have  pupils  turn  the  array 
so  there  are  4  columns  and  3  rows. 

Now,  the  sentence  is  3  X  4  =  12. 

•  Analyze  the  two  sentences  on  the  board.  Have 
children  state  in  their  own  words  a  generalization 
about  the  effect  of  changing  the  order  of  the  factors. 

Using  the  Text  Page 

•  Be  sure  to  focus  on  the  commutative  property 
in  discussing  Ex.  1  and  2.  Pupils  may  find  it  helpful 
to  turn  the  book  to  see  the  facts  in  Ex.  1 . 

•  The  discussion  in  connection  with  Ex.  3-16  is 
based  upon  written  work  which  should  be  done  on 
the  board  by  different  children. 

While  a  child  is  writing  or  drawing  the  appro¬ 
priate  material  on  the  board  for  each  example,  the 
children  at  their  seats  should  be  doing  the  same 
thing  with  pencil  and  paper. 

Throughout  all  the  discussion,  stress  the  commu¬ 
tative  property. 

Individualizing  Instruction 

•  All  pupils  may  construct  number-line  pictures 
to  illustrate  pairs  of  M.  facts  as  follow-s: 

5X3  =  15 


» — • — • — • — • — • — • — • — • — • — • — . — • — ■ — . — 

0  1  2  3  4  5  6  7  8  9  10  11  12  13  14  15 


o  o  o  o 
o  o  o  o 
o  o  o  o 


3  X  5  =  15 


-5~ 

2  3 


4  56  7  8  9  10  11  12  13  14  15 


•  Slower  learners  may  make  dot  pictures  (arrays) 
for  each  of  the  M.  facts  in  Ex.  9-15. 
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Discovering  M.  Facts  with  a  Factor  3 

Using  Commutative  Property  of  M ./  arrays  [O] 

1.  Picture  A.  Use  the  rows  of  oranges 
to  finish  the  M.  fact  5x3  =  n.  Use  the 
columns  to  finish  the  M.  fact  3x5  =  n. 

2.  Picture  B.  Use  both  the  rows  and  the 
columns  to  finish  the  M.  fact  3  x^  =  n. 

Has  this  M.  fact  another  to  make  a  pair?  Why? 

The  numbers  for  rows  and  for  columns  are  equal. 

Remember:  Most  M.  facts  go  in  pairs.  If 
you  know  one,  you  should  know  the  other. 

For  Ex.  3-16,  work  on  the  board. 

3.  Picture  C.  If  we  use  the  rows,  we  have 
the  example  9  +  9  +  9  =  n. 

Show  the  pair  of  M.  facts.  3x9=27 

r  9x3=27 

4.  Picture  D.  Use  the  columns  and  count 
by  3’s.  Then  show  the  pair  of  M.  facts.  73*yZl] 

Draw  a  dot  picture  for 
5.  6  X  3.  6.  3  X  4.  7.  8  x  3. 

6x3=  18  3x  6=  18  3x4  =  12  4x  3  =  12  8x3  =  24  3x  8  =  24 

8.  Under  each  of  the  pictures  for  Ex.  5-7, 
show  the  pair  of  M.  facts. 

Copy  Ex.  9-15  and  show  the  products.  For  help, 
add  numbers  or  count  or  use  a  number  line. 


3 

9 

10.  3 

6 

11.  7 

3 

12.  3 

5 

13.  3 

8 

14.  4 

3  15. 

9 

9 

3 

6 

3 

3 

7 

5 

3 

|00 

3 

3 

4 

3 

27 

27 

18 

18 

21 

21 

15 

15 

24 

24 

12 

12 

27 

16.  Under  each  M.  fact  you  showed  for  Ex.  9-15,  show 

the  M.  fact  that  goes  with  it  to  make  a  pair. 
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B 


O 

0 


0 

0 


e 


D 


* 


•••••••• • 

me..  inner  '.-*r 

•  ••#••• 


3  addend 
3  addend 
3  addend 
3  addend 
?  sum 

B 

3  factor 

4  factor 

?  product 


Multiplication  Facts  for  3’s 

Terms  of  multiplication  [O] 

1.  The  children  in  Jane’s  room  are  working  in  sets 
of  3.  How  many  children  are  there  in  4  sets? 

a.  You  can  count  by  3’s:  3,  6, 

1).  You  can  add  3’s,  using  a  number  line. 

c.  You  can  add  3’s  as  in  Ex.  A.  The  sum  is  12 

d.  What  M.  fact  do  you  know  now  (Ex.  B)?  4x3  =  ni2 

Count  by  3’s  to  find  how  many  children  in 

2.  5  sets.  (3,  6,  9,'2?  ,'5?  ) 

3.  7  sets. 21  5.  3  sets.  9 

4.  2  sets. 6  6.  9  sets.  27 


7.  8  sets. 24 

8.  6  sets. is 


iwi 

Remember:  You  can  show  a  M.  fact  in  three  ways. 

Copy  and  finish  these  to  show  the  M.  fact  for  Ex.  1: 

Four  3’s  =  n  12  4x3  =  n  12  3 

X  4 

n 

12 

Show  the  M.  fact  for  each  of  Ex.  2-8  in  three  ways. 
222  (two  hundred  twenty-two) 

Answers  can  be  found  in  several  ways,  so  again  pupils  explore 
various  ways  of  finding  the  answer. 
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Pupil’s  Objectives 

(a)  To  discover  the  multiplication  facts  for  3’s; 
and  (b)  to  continue  to  establish  the  relationship 
between  addition  and  multiplication. 

Background 

The  factor  3  can  have  two  meanings 
in  the  two  arrays  below.  In  array  E, 

3  denotes  the  number  of  columns  or 
tells  the  number  of  members  in  each 
of  the  equivalent  sets  shown.  We 
could  find  the  product  by  adding  the 
3’s  as  well  as  using  3  as  a  factor  for 
a  multiplication.  Array  G,  on  the 
other  hand,  shows  3  to  be 
the  number  of  rows  or  the 
number  of  equivalent  sets. 

Here,  3  tells  us  how  many 
7’s  to  add  to  find  the  total 
for  the  array.  It  also  is  a  factor  for  a  multiplication. 

In  this  lesson  we  are  focusing  upon  3  as  the 
number  for  several  equivalent  sets  which  are  being 
joined.  The  attention  should  be  on  3’s  and  the 
result  of  joining  3’s. 

Teacher’s  Preparation 

Have  objects  available  for  demonstrating  and 
illustrating  the  joining  of  3’s.  Use  a  variety  of 
materials  such  as  chairs,  children,  blocks,  discs,  and 
so  on.  Using  geometric  designs  on  a  flannel  board 
is  very  effective. 

It  is  recommended  that  you  have  some  1-inch 
square  shapes  of  construction  paper  or  tagboard 
for  children  to  use  at  their  seats.  Each  child  should 
have  about  20  shapes. 

On  the  board,  draw  a  number-line  picture  num¬ 
bered  from  0  to  30. 

Pre-Book  Lesson 

•  Arrange  2  sets  of  chairs  with  3  chairs  in  each 
set.  Have  children  analyze  the  physical  setting 
and  describe  it  in  their  own  words.  Ask  a  child  to 
join  the  two  sets  of  chairs. 

Guide  the  discussion  so  that  children  understand 
the  joining  of  two  equivalent  sets.  Then,  have  a 


G 

X  X  X  X  X  X  X 
X  X  X  X  X  X  X 
X  X  X  X  X  X  X 


as  shown 


E 

XXX 

XXX 

XXX 

XXX 

XXX 


child  write  a  sentence  on  the  board  to  describe  the 
physical  demonstration  just  completed.  You  should 
have  an  addition  sentence  and  a  multiplication 
sentence  written.  Discuss  with  the  class  that  both 
sentences  are  appropriate. 

Use  other  objects  on  the  flannel  board  to  demon¬ 
strate  three  3’s  and  four  3’s.  Be  sure  to  write  an 
addition  and  multiplication  sentence  for  each  of 


these  demonstrations. 

•  Illustrate  the  same  demonstrations  with  num¬ 
ber-line  pictures.  In  all  instances  emphasize  the 
adding  of  3’s. 

•  Direct  all  pupils  in  the  following  activity.  Each 
child  should  have  20  one-inch  square  shapes. 

a.  Have  each  child  show  a  row  of  three  on  the 
left  side  of  his  desk.  (You  should  do  the  same 
thing  on  a  flannel  board  to  guide  the  children.) 
Ask,  “How  many  3’s  are  there?” 

Have  them  show  another  three  im¬ 
mediately  under  the  first  one  as  shown 
in  A.  Ask,  “Now,  how  many  3’s  are 
there?”  Be  sure  the  pupils  are  thinking 
in  terms  of  3’s. 

b.  Have  the  children  show  a  three  on  the  right 
side  of  their  desk.  (Your  flannel  board  should 
show  something  similar  to  that  below.) 


□  □  □  □  □  □ 
□  □  □ 


c.  Show  one  more  three  under  the  one  on  the 
right.  Continue  this  until  four  3’s  are  shown  on 
the  right.  The  child  should  have  two  arrays  on 
his  desk  like  those  shown  below. 


□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

d.  Ask,  “How  many  3’s  do  you  have  on  the 
left?”  How  many  3’s  do  you  have  on  the  right?” 
“How  many  3’s  are  there  in  all?” 

e.  In  the  ensuing  discussion,  be  sure  that  pupils 
understand  that  six  3’s  is  equal  to  two  3’s  plus 
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four  3’s.  In  fact,  they  should  see  that  six  3’s  can 
be  distributed  in  several  ways.  They  may  use  what 
they  already  know  about  3’s  to  determine  a  greater 
number  of  3’s. 

The  purpose  of  this  activity  is  to  begin  to  estab¬ 
lish  a  very  important  property  of  multiplication. 
We  may  use  addition  to  help  us  find  the  product 
in  working  more  difficult  multiplication  examples. 
It  is  referred  to  as  the  Distributive  Property  of 
Multiplication. 

Using  the  Text  Pages 

•  As  you  discuss  these  exercises,  use  a  number¬ 
line  picture  and  objects  to  illustrate  and  demon¬ 
strate  each  example.  Begin  to  write  the  result  of 
joining  3’s  by  using  each  of  the  three  forms  of 
sentences  at  the  bottom  of  page  222. 

•  Be  sure  children  understand  that  they  are  to 
show  the  facts  for  Ex.  1-8  in  three  ways. 


•  Refer  to  Ex.  9-17  as  sentences.  Some  are  true 
sentences;  some  are  false  sentences.  After  checking 
each  sentence,  they  are  to  rewrite  the  false  sentences 
to  make  them  true  sentences.  Emphasize  that  they 
are  to  change  only  the  product  to  make  true 
sentences. 

•  You  may  wish  to  read  Ex.  19-23  for  children 
who  have  reading  difficulties. 

•  Encourage  children  to  make  use  of  the  dis¬ 
tributive  property  to  help  find  the  unknown  prod¬ 
ucts  for  Ex.  24-38.  For  example,  two  8’s  may  be 
thought  of  as  two  4’s  plus  two  4’s — i.e.,  the  multi¬ 
plication  may  be  distributed.  Rather  than  rely 
upon  a  table,  they  should  be  encouraged  to  think 
the  answer  in  this  way. 

Individualizing  Instruction 

Duplicate  number-line  pictures  (perhaps  10  on 
a  page)  for  slower  learners  to  illustrate  Ex.  24-38. 


NOTES 
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Some  of  the  products  shown  in  Ex.  9-17  are  wrong. 
Check  each  product  by  adding  3’s  or  by  counting  by  3’s 
or  by  using  a  number  line.  Then  show  Ex.  9-17  with  the 
correct  products. 

9.  6  x  3  =  17  is  12.  7  x  3  =  21  15.  6  x  3  —  12  is 

10.  8  x  3  =  24  13.  3x3  =  9  16.  5  x  3  =  15 

11.  4  x  3  =  9  12  14.  9  x  3  =  18  27  17.  7  x  3  =  24  21 

18.  Copy  and  finish  the  M.  Facts  for  3’s  table. 

Write  your  work  for  Ex.  19-23  like  that  for  Ex.  19 
in  box  C.  We  multiply  for  Ex.  19-23  in  the  same 
way  that  we  multiply  other  numbers.  5x3= Is 

6x  3=  18 

*19.  Five  3tf  candies  cost  how  much?  15*  8x3=2] 

20.  Four  3tf  pencils  cost  how  much?  12* 

21.  John  saves  M  a  day.  In  6  days  how  much  does 
he  save?  is* 


22.  How  much  must  you  pay  for  9  balloons  at  M  each?  274  c 

23.  What  is  the  cost  of  7  buttons  at  M  each?  21* 

Copy  Ex.  24-38,  writing  numerals  in  place  of  n. 


Try  to  show  the  products  without  looking  at 

the  table. 

24. 

2  x  9  =  n  is 

29. 

5x2  = 

n  io 

34. 

7  x  3  =  n 

21 

25. 

6  X  3  =  n  is 

30. 

6x2  = 

n  12 

35. 

8x2  =  n 

16 

26. 

7  X  2  =  n  i4 

31. 

2x8  = 

n  i6 

36. 

4x3  =  n 

12 

27. 

9  X  2  =  n  is 

32. 

9x3  = 

n  27 

37. 

2x7  =  ti 

14 

• 

CO 

N 

8  X  3  =  n  24 

33. 

2x6  = 

n  12 

38. 

5x3  =  w 

15 
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Refer  to  box  C  and  remind  pupils  that  we  use  4  with  numerals  to  help  us  remember  that  we 
are  showing  numbers  of  cents.  The  multiplying  involves  the  numbers. 


A 


Multiplication  Facts  for  3 


[O] 

1.  Picture  A.  Joe  saw  3  plants  each  with  2 
blossoms.  How  many  blossoms  was  that  in  all? 

a.  To  find  the  number  for  the  total,  finish  the 
addition  example  2  +  2  +  2  =  n.  6 

b.  Can  you  use  a  M.  fact  instead  of  adding?  Yes 

c.  Are  there  2  sets  of  3  or  3  sets  of  2?  3  sets  of  2 

d.  Say  the  multiplication  fact  you  can  use.  3x2=6 

2.  Picture  B.  To  find  the  number  for  the 
total,  use  the  columns  of  squares. 

a.  Say  the  addition  example  with  the  sum. 

J  r  6+6+6=18 

b.  On  the  board  show  the  multiplication  fact 
three  ways. three  6*s=  is  3x6=  is 

3.  Picture  C.  To  find  how  many  triangles  in 

all,  say  the  addition  and  the  multiplication 
examples  with  their  answers.  4+4+4=12  3 

three  4‘s=  12  3x4=12  12" 

4.  Picture  D.  To  find  how  many  circles  in  all, 
use  the  columns.  Say  the  addition  and  the 
multiplication  examples  with  the  answers.  8+ 8+ 8=  24 

three  8’s=  24  3x8=24  8 

x  3 

24 

Copy  and  add  for  each  of  Ex.  5-12. 


6 
x  3 

18 


~  [Wl 


5.  3  +  3  +  39 

6.  5  +  5  +  5  is 

7.  8  +  8  +  8  24 

8.  2  +  2  +  26 


9.  7  +  7  +  7  2i 

10.  9  +  9  +  9  27 

11.  4  +  4  +  4  12 

12.  6  +  6  +  6  is 


13-20.  For  each  of  Ex.  5-12  show  a  M.  fact 
in  three  ways. 
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Pupil’s  Objectives 

(a)  To  discover  the  multiplication  facts  for  3; 
and  (b)  to  begin  to  see  the  relationship  between  the 
M.  facts  for  3’s  and  the  M.  facts  for  3. 

New  Word 

(page  224)  blossoms 

Background 

In  the  previous  lesson  we  considered  3  as  indi¬ 
cating  the  number  for  several  equivalent  sets. 
Now,  we  shall  consider  3  as  indicating  the  number 
of  sets  which  are  equivalent. 

It  should  be  noted  that  in  this  program  a  dis¬ 
tinction  is  made  between  the  M.  facts  for  3’s  and 
the  M.  facts  for  3.  It  is  especially  important  for 
the  child  to  realize  that,  although  the  product  is 
the  same,  the  situation  denoted  by  3  X  6  is  not 
the  same  as  the  situation  denoted  by  6  X  3.  As 
the  M.  facts  for  3  are  being  developed,  a  M.  fact 
for  4’s,  a  M.  fact  for  5’s,  a  M.  fact  for  6’s,  and  so 
on  is  involved.  Furthermore,  because  of  the  Com¬ 
mutative  Property  of  Multiplication,  the  child  is 
learning  two  M.  facts  simultaneously  so  that,  when 
the  9’s  are  encountered,  there  will  be  only  one  fact 
(9  X  9)  which  the  child  has  not  previously  learned. 

Teacher’s  Preparation 

Have  materials  ready  for  children  to  use  in 
demonstrating  the  M.  facts  for  3.  A  peg-board, 
flannel  board,  Ginn  Arithme-Sticks*,  and  so  on, 
should  be  available  for  your  use. 

Pre-Book  Lesson 

•  Perhaps  your  children  are  seated  at  tables  with 
4,  5,  or  6  children  at  each  table.  If  so,  use  3  sets 
of  children  at  tables  as  a  basis  for  discussion  and 
demonstration.  It  is  necessary  that  there  be  the 
same  number  of  children  in  each  set. 

For  example,  have  the  children  at  three  tables 
stand.  Analyze  the  situation  in  terms  of  equivalent 
sets.  How  many  equivalent  sets  are  there?  Write 
an  addition  sentence  (5  +  5  -j-  5  =  15)  on  the 

*  See  3,  page  xix. 


board.  Then,  write  a  multiplication  sentence 
(3X5  =  15)  on  the  board  as  another  way  to 
write  about  three  5’s. 

•  Use  Ginn  Arithme-Sticks 
to  show  three  6’s.  (A  peg- 
board,  a  flannel  board  or 
some  other  teaching  aid  may 
be  used  just  as  well.)  You 
may  want  children  to  show 
the  same  array  at  their  desks 
with  materials  of  their  own. 

After  you  discuss  the  idea 
of  three  6’s  and  write  a  multi¬ 
plication  sentence  to  denote 
the  idea,  direct  the  pupils  to 
turn  the  array  very  carefully  so 
that  six  3’s  are  seen. 

Write  a  multiplication  sen¬ 
tence  for  six  3’s.  Ask  questions 
about  the  array.  “Did  we 
change  the  number  of  objects  in  the  array  when 
we  turned  it?”  “Are  there  any  more  or  any 
fewer  objects  in  the  array  after  turning  it?”  “Are 
the  products  for  the  two  M.  facts  the  same?” 

Be  sure  to  emphasize  the  relationship  between 
three  6’s  and  six  3’s. 

•  You  may  wish  to  demonstrate  another  example 
as  suggested  above  in  which  3  is  a  factor. 

Using  the  Text  Pages 

•  In  Ex.  1-4,  the  primary  purpose  is  to  discover 
and  extend  the  idea  of  using  the  factor  3  to  denote 
three  equivalent  sets. 

It  is  important  to  stress  the  different  sentences 
which  may  show  this  idea. 

•  See  the  suggestions  in  Individualizing  Instruc¬ 
tion  for  different  ways  of  using  Ex.  5-35. 

Individualizing  Instruction 

•  All  pupils  may  illustrate  Ex.  5-12  in  number¬ 
line  pictures. 


0  1  2  3  4  5  6  7  8  9  10  11  12  13  14  15 


000000 

000000 

000000 
three  6’s 


six  3’s 
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•  More  capable  children  may  illustrate  each  of  Ex. 
5-12  in  a  number-line  picture  and  also  illustrate 
the  related  M.  fact. 


t  r~P~P  6  -yj-y  —  -  6  6  »  ^ 

0  1  2  3  4  56  7  8  9  10  1112  131415161718 


t  r~'  37~t~  37>"~,37>^ 3  7~TT  3~YT 3  t 

0123456789  101112  13141516  1718 


the  pupils  show  the  product  in  the  correct  square. 
“The  product  I  am  thinking  of  is  18;  one  of  its 
factors  is  2.  What  is  the  other  factor?  Where  is 
the  product  shown?” 

•  Have  all  pupils  refer  to  Ex.  21  in  which  they 
have  completed  the  table  of  M.  facts  for  3.  From 
the  table  they  may  select  as  many  different  ways 
as  possible  to  confirm  that  3  X  9  =  27.  For 
example,  they  may  select: 


4 

X3 

12- 


5 

X3 

15 


b  12 

+  15 
27 


•  Slower  learners  may  make  arrays  with  dots, 
circles,  x’s,  squares,  and  so  on,  to  illustrate  Ex.  5-12. 

•  All  pupils  may  make  drawings  or  arrays  to 
illustrate  the  problem  situations  in  Ex.  22-25. 

•  All  pupils  may  make  a  grid  like  the  one  below, 
or  you  may  prefer  to  duplicate  the  empty  grid  for 
children  to  use.  Sometimes  so  much  time  is  spent 
by  the  child  in  making  the  grid  that  its  use  for 
mathematical  learning  is  slight. 

123456789 

2 

3 

This  activity  may  be  used  for  review  as  well  as 
practice.  The  children  should  show  the  factors  2 
and  3  at  the  left  end  of  the  grid  and  the  factors  1 
through  9  across  the  top.  Practice  with  facts  comes 
in  showing  products  in  appropriate  squares  in  the 
grid.  (See  Teacher’s  Page  211.) 

You  may  wish  to  make  this  a  directed  activity 
in  which  you  or  some  child  says,  “I  am  thinking 
of  a  product  whose  factors  are  3  and  7.”  Then, 


Some  of  the  more  creative  children  may  even  do 
something  like  the  example  below. 


27 


Both  examples  illustrate  distributing  multiplica¬ 
tion  over  the  factor  which  tells  the  size  of  each 
equivalent  set.  This  is  good  preparation  for  work 
which  is  to  follow  involving  the  distribution  of 
multiplication  over  hundreds,  tens,  and  ones. 

•  Use  the  enrichment  material  at  the  bottom  of 
page  225  with  more  capable  children.  It  is  possible 
that  you  may  wish  to  use  the  material  as  oral  work 
instead  of  written  work  with  all  of  your  class. 

This  material  is  extremely  important  in  helping 
youngsters  use  their  mathematical  learning  effec¬ 
tively.  If  children  learn  mathematical  facts  but 
are  unable  to  use  them  in  problem  situations,  then 
the  teaching  and  learning  has  not  been  com¬ 
plete.  Do  not  minimize  the  importance  of  this 
enrichment  material. 


Teacher’s  Page  225 


21.  Copy  and  finish  the  M.  Facts  for  3  table.  3x4=i2 

-  3x5=15 

3  x  g- j g 

Write  your  work  for  Ex.  22-25.  3x5=2! 

22.  Three  sets  of  7  boys  are  how  many  boys  in  all? 


21  boys 


23.  How  much  do  3  apples  cost  at  8$  each?  24* 

24.  It  takes  9  children  to  make  a  baseball  team.  How 
many  children  are  needed  for  3  teams?  27  children 

25.  If  each  boat  holds  5  Scouts,  how  many  Scouts  can 
ride  in  3  boats?  15  scouts 


M.  Facts  for  3 


3x1  =  3 
3x2  =  '? 
J  X  3  =  ? 

and  so  on  to 

3  X  9  =2> 


Copy  Ex.  26-35  and  show  the  products. 

26.  3  x  5  15  28.  3  x  9  27  30.  3  x  8  24  32.  5  x  2  10  34.  2  X  6  12 

27.  7x2  14  29.  6x2  12  31.  3x6  ie  33.  3  x  4  12  35.  3  x  3  9 


Do  You  Like  to  Try  New  Things? 

Enrichment  [W] 

Right  or  wrong?  Explain  why. 

1.  Dick’s  estimate  50  for  39  +  26  was  a  good  one.  wrong  40+30=70 

2.  Three  2-pound  bags  hold  more  than  a  5-pound  bag.  Right  3X2=6 

3.  Ella  is  11  years  old.  Her  sister,  Ida,  is  2.  Ella 
said  that  she  is  just  five  times  as  old  as  Ida.  wrong  5x2=10 

4.  Ruth  and  Fran  cut  a  candy  bar  carefully  into 

halves.  Ruth  took  the  larger  piece.  Wrong.  Halves  of  the  same  whole  are  the  same  size. 

5.  Sam  said  that,  to  find  the  sum  of  2  +  1  +  3,  you 

can  use  the  multiplication  fact  3X2  —  6.  Wrong.  The  sets  are  not  equivalent. 

6.  Joe  has  two  boards  1  foot  long  and  9  inches  long.  He 

said  that  the  boards  together  are  22  inches  long,  wrong.  12+ 9= 21 
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Table  of  Multiplication  Facts  for  3’s 


3 

3 

3 

3 

3 

3 

3 

3 

3 

I 

2 

3_ 

4 

5 

6 

J_ 

8 

9 

3 

6 

9 

12 

15 

18 

21 

24 

27 

Table  of  Multiplication  Facts  for  3 

1 

2 

3 

4 

5 

6 

7 

8 

9 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

6 

9 

12 

15 

18 

21 

24 

27 

re MomMp  [O] 

1.  Cover  the  products  shown  in  both  tables  and  try 
to  say  them.  Do  not  take  the  facts  in  order. 


2.  In  2x3  =  6,  what  do  we  call  2  and  3?  Factors 

3.  Which  factor  is  always  the  same  for  all  facts 

a.  in  the  table  for  3’s?3  b.  in  the  table  for  3?3 

4.  For  each  table  say  the  facts  with  products  that 

2x3  =  6  4x3=  12  6x3=  IS  8x3  =  24  3x2  =  6  3  x4  =  12  3x  6=  18  3  x  8  =  24 

a.  are  even  numbers  A  b.  are  odd  numbers. v 

1x3  =  3  3x3  =  9  5x3=  15  7x3  =  21  9x  3=  27  3x  1  =  3  3x  3=  9  3x5=  15  3x  7  =  21  3x9  =  27 

5.  After  1x3  and  3x1,  each  product  is  how  much 
greater  than  the  product  just  before  it ?3  Why?  See  below. 

6.  Explain  what  the  product  would  be  for  10  x  3. 

9x3=27,  so  10x3=27+3,  or  30. 

For  rows  7-8,  say  products  by  rows  and  by  columns. 

a  b  c  d  e  f  g 

7.  5x3 15  3x4 12  4x3  12  8x3  24  3x8  24  7x3  21  9x3  27 

8.  8x2 16  6x3  is  3x9  27  3x6  is  3x39  9x2  is  3x7  21 

Make  Study  Cards  for  help  and  use  them  for  practice. 

♦  Extra  Examples.  Work  Set  67. 

226  (two  hundred  twenty-six) 

5.  For  3’s,  there  is  one  more  set  of  3  members  each  time. 

For  3,  each  set  increases  by  1  member  each  time. 
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Pupil’s  Objectives 

(a)  To  learn  more  about  the  factors-product 
relationship;  (b)  to  see  the  table  of  M.  facts  for 
3’s  and  the  table  of  M.  facts  for  3;  and  (c)  to  have 
oral  practice  with  M.  facts  in  which  2  or  3  is  a 
factor. 

Background 

The  M.  facts  for  3’s  and  the  M.  facts  for  3  have 
been  presented  separately  in  previous  lessons.  In 
this  lesson,  the  two  are  presented  together.  Be  sure 
to  emphasize  two  important  learnings  in  this  lesson: 
(1)  the  Commutative  Property  of  Multiplication; 
and  (2)  the  terms  factor  and  product. 

Pre-Book  Lesson 

On  the  board,  show  the  first  three  facts  of  each 
of  the  two  tables  as  indicated  below: 

one  3  =3  three  l’s  =  3 

two  3’s  =  6  three  2’s  =  6 

three  3’s  =  n  three  3’s  =  n 

Have  pupils  complete  each  table  by  themselves. 
If  they  need  to  use  objects,  pictures,  or  drawings 
they  should  be  permitted  to  do  so.  When  they  are 
finished,  they  may  compare  their  work  with  the 
tables  in  the  book  to  study  relationships  that  are 
important  for  full  understanding  of  M.  facts. 

Using  the  Text  Page 

•  Use  the  pupil-organized  tables,  the  tables  at 
the  top  of  the  pupil’s  page,  and  the  questions  in 
Ex.  1-6  to  guide  the  children  to  see  and  state  in 
their  own  words  generalizations  like  the  following: 

(a)  The  products  increase  by  3. 

(b)  Saying  the  products  in  order  is  like  counting 
by  3’s. 

(c)  When  multiplying  an  even  number  by  3,  the 
product  is  an  even  number. 

(d)  When  multiplying  an  odd  number  by  3,  the 
product  is  an  odd  number. 

(e)  The  product  of  four  3’s  plus  the  product  of 
five  3’s  equals  the  product  of  nine  3’s  (12  +  15  = 
27).  This  is  true  for  the  sum  of  other  products 
which  may  be  seen  in  the  tables. 


•  You  may  have  the  pupils  say  the  products  only 
or  you  may  have  them  read  each  sentence  as: 
“Five  3’s  equal  15.”  or  “Three  9’s  equal  27.” 

Individualizing  Instruction 

•  All  pupils  may  illustrate  on  a  number  line  each 
M.  fact  and  its  related  M.  fact  in  Ex.  7-8. 


0  1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16 


•  Duplicate  on  paper  (or  children  may  draw 
their  own)  a  grid  like  the  one  below. 


The  factors  2  through  9  should  be  shown  across 
the  top  and  the  factors  2  through  9  should  be 
shown  down  the  left  side.  In  the  table,  the  M. 
facts  for  2’s  and  3’s  as  well  as  the  M.  facts  for  2 
and  3  are  to  be  shown.  Children  may  show  prod¬ 
ucts  as  an  independent  activity  or  you  may  prefer 
to  direct  the  use  of  the  table  for  part  of  the  work. 

•  Have  pupils  make  Study  Cards  as  they  seem 
to  be  needed. 

•  Assign  Extra  Examples  Set  67  as  deemed 
appropriate. 
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Pupil’s  Objectives 

(a)  To  learn  the  principle  of  using  1  in  multi¬ 
plication;  and  (b)  to  further  understand  the  idea 
that  M.  facts  go  in  pairs. 

New  Word 

Peg 

Background 

•  Multiplication  has  been  developed  to  show  the 
joining  of  several  equivalent  sets.  In  every  in¬ 
stance,  we  know  how  many  sets  and  the  number 
for  each  set.  The  problem  is  to  determine  the 
number  for  the  total  set.  This  is  done  by  multipli¬ 
cation.  We  say  that  multiplication  is  a  binary 
operation  on  two  numbers  (factors)  which  yields  a 
unique  third  number  called  a  product. 

•  All  understandings  about  M.  facts  developed 
thus  far  have  involved  M.  facts  in  which  2  or  3  is 
one  factor.  When  1  is  a  factor,  the  product  is  equal 
to  the  other  factor.  As  a  result,  1  is  said  to  be  the 
Identity  Element  for  Multiplication. 

Teacher’s  Preparation 

Have  a  flannel  board  and  objects  (or  a  similar 
teaching  device)  ready  for  demonstration.  Pupils 
should  have  objects  to  use  at  their  desks. 

Pre-Book  Lesson 

•  Demonstrate  an  array  of  four  3’s,  two  5’s, 
seven  2’s  and  write  a  sentence  for  each.  Review 
the  commutative  property  by  turning  each  array. 
As  pupils  compare  this  new  array  with  the  one 


associated  with  it,  they  will  be  able  to  write  another 
sentence  to  go  with  the  first  sentence  written. 
Both  sentences,  of  course,  will  show  the  same 
product. 

•  You  may  wish  to  demonstrate  the  same  ideas 
with  objects  in  the  room.  (Show  4  stacks  of  2  books 
each  and  2  stacks  of  4  books  each.) 

•  Demonstrate  and  direct  pupils  to  show  just  1 
set  of  4,  1  set  of  7,  1  set  of  5.  Each  time,  have  a 
pupil  write  an  appropriate  sentence  on  the  chalk¬ 
board  to  describe  the  physical  model. 

Ask,  “What  is  the  product  when  we  multiply  a 
number  by  1?” 

•  Direct  pupils  to  show  just  1  object.  Then  1 
more,  one  more,  and  so  on,  until  five  ones  have 
been  shown.  Focus  on  the  idea  of  five  l’s.  Ask 
a  pupil  to  write  a  sentence  for  this  situation. 

Ask,  “What  is  the  product  when  we  multiply  1 
by  a  number?” 

•  Through  your  guided  questions  and  directions, 
pupils  should  be  able  to  state  in  their  own  words 
something  to  the  effect  that  when  1  is  a  factor,  the 
product  is  equal  to  the  other  factor. 

Using  the  Text  Page 

•  As  this  material  is  being  discussed  with  the 
children,  ask  many  different  pupils  to  state  in  their 
own  words  what  the  product  is  when  we  multiply 
1  by  some  number  or  when  a  number  is  multiplied 
by  1. 

•  In  Ex.  5  and  6,  you  may  have  a  pupil  say  the 
product  for  a  fact  and  then  ask  another  child  to 
say  the  related  fact  and  its  product. 
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When  One  of  Two  Factors  Is  1 

*  Identify  for  M./  using  the  Commutative  Property  of  M.  [O] 

1.  To  hang  1  monkey  on  each  peg,  how  many  monkeys 
did  Mr.  Mack  use  for  3  pegs  ?  3  x  1  =  n  3 

2.  How  many  monkeys  will  Mr.  Mack  need  for 

a.  6  pegs?  b.  9  pegs?  c.  5  pegs?  d.  8  pegs? 

6X  1  =  «6  9X1  =  729  5X1  =  725  8x1  =  778 

3.  Because  2x1  =  2,  then  1x2  =  2.  Why?  ^rUo^swi^ut 

changing  the  product. 

4.  Say  the  M.  fact  that  goes  with  each  of  Ex.  2a-d. 

When  1  is  a  factor,  the  product  equals 
the  other  factor. 


Say  the 

products  for  the  examples 

in  rows  5  and  6. 

a 

b 

c 

d 

e 

f  g  h 

5.  1 

6 

9 

1 

5 

8  1  1 

8 

1 

1 

7 

1 

1  1  1 

8 

6.  2 

6 

1 

9 

4 

7 

1 

5 

1 

8  6  9 

3  7  1 

1 

5 

1 

2 

4 

Ill 

254  24373 

7.  Say  the  M.  fact  to  go  with  each  example  in  rows  5-6. 

(two  hundred  twenty-seven) 


227 


*  When  1  is  a  factor,  the  product  is  identical  to  the  other  factor.  This  understanding 
makes  products  easy  when  1  is  a  factor. 


Add  or  Subtract  — Which? 

Estimating ;  writing  n-txample i  [O] 

Tell  why  you  should  add  or  subtract.  see  foot  of  Poge. 

1.  Our  schoolhouse  is  32  feet  high.  The  flagpole 
is  18  feet  higher.  How  tall  is  the  flagpole?  so;  so  ft.; 

32+  18=  n 

2.  Of  the  88  children  in  Grade  3,  42  walk  to 
school.  How  many  come  to  school  other  ways? 

50;  46  children;  88—  42=  n 

3.  One  week  19  of  the  88  children  were  absent 
one  day  or  more.  How  many  children  were  not  absent? 

70;  69  children;  88-19=n 

4.  Of  the  88  children  in  Grade  3,  27  are  in  Miss  Lee’s 
class.  How  many  children  have  other  teachers? 

60;  61  children;  88—  27=  n 


5.  Ruth  rides  on  the  bus  48  miles  a  week.  Sue  rides 
19  more  miles  than  Ruth.  How  many  miles  a  week  does 

Sue  ride  on  the  bus  ?  70;  67  miles;  48+  19=n 

6.  Miss  Dunn’s  pupils  brought  money  to  buy  her  a 
present.  Monday  they  brought  $2.65  and  Tuesday  they 
brought  $1.68.  How  much  did  they  have  then?  $4.33; 

$2.65+  $1 .68=  $n 

7.  At  last  the  pupils  had  $4.50  for  the  present.  They 
wanted  to  buy  a  pen  set  that  cost  $1.75  more  than  they 
had.  How  much  did  the  pen  set  cost?  $6.25,-  $4.so+$i.75=$n 

8.  Instead,  they  bought  Miss  Dunn  a  book  for  $3.90. 
How  much  of  the  $4.50  did  they  have  left?  $o.6o; 

$4 .50- $3.90=  $n 

[w] 

For  each  of  problems  1-5,  show  an  estimate  of  the 
answer  to  the  nearest  ten  and  work  the  problem. 


Then  work  problems  6-8. 


Write  an  ^-example  for  each  of  problems  1-8. 
228  (two  hundred  twenty-eight) 

Ex.  I,  5,  6,  7:  Add;  the  numbers  for  the  parts  are  given. 

Ex.  2,  3,  4,  8:  Subtract;  the  numbers  for  the  total  and  one  part  are  given. 
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Pupil’s  Objectives 

(a)  To  have  practice  in  deciding  whether  to  add 
or  subtract  on  the  basis  of  information  given  in  a 
problem;  (b)  to  have  practice  in  estimating  the 
answers  for  both  A.  and  S.  problems;  and  (c)  to 
write  ^-sentences  for  problems. 

New  Words 

absent ,  pupils 

Background 

As  you  know,  children  frequently  have  difficulty 
solving  problems  because  they  fail  to  understand 
the  problem  situation.  Often,  it  is  due  to  careless¬ 
ness;  perhaps  due  to  haste.  Sometimes  it  is  because 
of  reading  a  word  incorrectly.  And,  of  course, 
faulty  reading  habits  contribute  to  incorrect  solu¬ 
tions  to  problems. 

The  exercises  on  page  228  are  to  give  pupils 
additional  experience  in  analyzing  the  problem 
and  deciding  on  the  appropriate  operation.  It  is 
recommended  as  an  oral  activity  to  give  you  the 


advantage  of  hearing  children  tell  why  they  would 
use  a  particular  operation. 

Using  the  Text  Page 

•  It  may  be  necessary  to  review  the  work  on 
rounding  to  the  nearest  ten.  (See  Teaching  Pages 
158-160.)  Have  children  use  this  method  of  esti¬ 
mating  the  answer  for  a  problem.  After  a  child 
has  given  his  estimate  of  the  answer,  have  him  tell 
why  he  thinks  that  it  is  a  good  answer. 

•  To  continue  the  emphasis  on  estimating,  it  is 
suggested  that  children  write  their  estimates  to 
Ex.  1-5  before  writing  the  complete  answer  for 
each  problem. 

After  pupils  have  written  the  solutions  to  all 
problems,  have  them  write  an  appropriate  rc-sen- 
tence  for  each  problem.  They  should  be  permitted 
to  solve  each  problem  before  they  are  asked  to 
write  the  n-sentences. 

Individualizing  Instruction 

Slower  learners  may  need  further  practice  in 
rounding  to  the  nearest  ten. 


NOTES 
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Pupil’s  Objectives 

(a)  To  have  practice  in  naming  a  number  in 
many  ways;  and  (b)  to  have  practice  in  finding  the 
number  for  n  in  addition  and  subtraction  sentences. 

Pre-Book  Lesson 

•  Write  (14  —  6)  on  the  board.  Ask,  “What 
number  has  been  named?”  “Can  someone  write 
another  name  for  the  same  number?”  As  different 
children  write  different  names  for  8  be  sure  to 
bring  out  the  generalization  that  a  number  may 
be  named  in  many  different  ways. 

•  Review  with  the  entire  class  the  generalizations 
regarding  the  addends-sum  relationship: 

a.  When  we  know  two  addends,  we  add  to  find 
the  sum. 

b.  When  we  know  the  sum  and  one  addend,  we 
subtract  to  find  the  other  addend. 

•  On  the  board,  write  number  sentences  like  the 
following: 

582  +  216  =  n 
n  +  418  =  822 
964  -  n  =  550 

Have  selected  children  tell  whether  the  number 
n  represents  is  an  addend  or  a  sum.  Be  sure  to 
have  pupils  tell  why  the  number  is  an  addend  or 
a  sum. 

Using  the  Text  Page 

•  Have  children  continue  to  explore  and  express 


names  for  a  number  in  many  different  ways.  En¬ 
courage  creativity  and  ingenuity.  In  Ex.  2,  another 
way  of  expressing  12  could  be  2  X  (3  X  2).  Some 
children  will  find  it  exciting  to  write  twenty  or 
thirty  different  names  for  the  same  number. 

•  Encourage  ingenuity  as  pupils  work  Ex.  9-14. 

•  The  Pre-Book  Lesson  reviewing  the  addends- 
sum  relationship  should  be  adequate  background 
for  doing  the  work  at  the  bottom  of  the  page 
independently. 

Individualizing  Instruction 

•  Slower  learners  may  use  the  practice  cards  and 
the  Show  the  Answer  game  for  practice  on  M.  facts. 

•  Write  the  following  sentence  on  the  board: 
Let  A  represent  one  of  two  factors  and  □  represent 
the  other  factor  of  the  product  represented  by  O. 
Children  should  draw  A,  □,  and  O  as  column 
headings  on  their  papers.  They  should  show  a 
number  below  each  heading  that  will  make  a  true 
sentence.  Be  sure  they  understand  that  a  shape 
may  represent  a  different  number  in  each  sentence. 

•  All  pupils  may  try  examples  like  the  following: 

What  Number  Is  Named? 

a.  4  +  (2  X  4) 

b.  (6  -  4)  X  3 

c.  3  X  (12  -  5) 

•  Use  Extra  Activities  Set  101  as  you  deem 
necessary. 
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*  Pupils  have  been  using  names  for  numbers  which  involved  the  operations  of  A.  and  S. 
Now  they  will  use  M.  in  giving  other  names  to  numbers. 

*  Discovering  More  Names  for  Numbers 

Using  A.,  S.,  and  M.  [O] 

You  have  been  using  addition  and  subtraction  to  give 
many  names  to  whole  numbers. 

1.  For  17  you  may  have  used  these  names:  8  +  9; 

(4 +  6) +  7;  18-1;  12+5;  3  +  6  +  6  +  2; 

(19  -  9)  +  7.  Explain  each.  8+9=  i7;  4+6=io;  10+7=  17; 

18-1=17;  12+5=17;  3+6=9,  9+6=15;  15+2=17;  19-9=10;  10+7=17 

You  can  use  multiplication,  too,  to  give  more  names 
to  numbers. 

2.  For  example,  2x6  and  3  x  4  are  names  for  the 
number  12.  So  are  (3x3)  +  3,  and  (2x8)-  4,  and 
2  +  (5  X  2).  Explain.  3x3=9;  9+3=12;  2x8=  i6;  i6-4=i2; 

5x2=  10;  2+  10=  12 

As  in  Ex.  2,  write  on  the  board  two  names  for 
3.  10.  4.  14.  5.  19.  6.  9.  7.  13.  8.  20.  Answers  will  vary 

[W] 

As  in  Ex.  2,  write  three  names  for 

9.  8.  10.  18.  11.  16.  12.  15.  13.  22.  14.  11.  Answers  wi  II  vary 

•  Extra  Activity.  Work  Set  101. 

Finding  the  Unknown  Addend  or  Sum 

[W] 


Work  each  example  to  find  the  unknown  number. 


1. 

5n  +  300  - 

807 

6. 

k7-  300  =  607 

11. 

980  -  n$  =  790 

2. 

545 

A  = 

456  +  89 

7. 

402 

710  -  n  =  308 

12. 

2  4* 

720  -  n$  =  48$ 

3. 

867 

620 

—  n  = 

247 

8. 

416 

570  +□  =  986 

13. 

62* 

28$  +  n$  =  90$ 

4. 

605 

□  - 

28  = 

577 

9. 

899 

770  +  129  =  n 

14. 

65* 

n$  —  56$  =  9$ 

5. 

700 

82 

-  n  = 

618 

10. 

419 

506  -  A  =  87 

15. 

95* 

□  0  =  21$  +  680 
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*This  Try  These  exercises  may  serve  as  a  quick  test  of  your  pupils’  knowledge  of  the  M. 
facts  having  one  factor  no  greater  than  3. 

*  Try  These 

One  factor  no  greater  than  3  [W] 


Show  the  products 

on  folded 

paper. 

a 

b 

c 

d 

e 

f 

g 

h 

• 

1 

j 

1. 

5 

3 

9 

7 

2 

3 

2 

3 

3 

2 

3 

8 

2 

3 

6 

9 

8 

3 

6 

4 

15 

24 

18 

21 

12 

27 

16 

9 

18 

8 

2. 

2 

6 

2 

3 

2 

3 

3 

8 

2 

9 

7 

3 

9 

7 

5 

1 

4 

2 

2 

3 

14 

18 

18 

21 

10 

3 

12 

16 

4 

27 

3. 

3 

2 

5 

7 

4 

4 

2 

6 

8 

3 

5 

3 

2 

2 

2 

3 

1 

2 

3 

2 

15 

6 

10 

14 

8 

12 

2 

12 

24 

6 

The  Numeral  below  the  Fraction  Bar 

Relative  sizes  of  parts  [O] 

1.  The  inside  of  square  A  is  shown  in  _?_  parts. 

a.  Are  the  parts  the  same  size?  Yes 

b.  The  colored  part  is  1  of  the  _?_  parts. 

c.  What  is  the  fraction  number  for  1  of  the  4  parts?  {• 

2.  Is  only  i  of  the  inside  of  square  B  colored?  No 

.  Yes 

3.  Is  6  of  the  inside  of  square  C  colored?  Explain.  i  Qf  the 

6  parts  of  the  same  size  is  colored. 

4.  In  the  fraction  i  the  4  shows  that  there  are  _?_4 
parts  of  the  same  size  in  the  whole.  The  1  means  J?  _  part. 

5.  VC^hat  doeS  the  6  in  (j  show?  There  are  6  parts  of  the  same  size. 


The  numeral  below  the  bar  in  a  fraction 
shows  how  many  parts  of  the  same  size  there 
are  in  the  whole.  It  helps  to  name  the  fraction 
number. 

6.  The  7  in  7  means  _?  7  parts  of  the  same  size. 

230  (two  hundred  thirty) 

In  this  grade,  pupils  learn  the  meaning  of  the  denominator  but  are  not  taught  to  use  the  term. 
If  you  wish  to  have  your  pupils  use  the  term  denominator,  make  sure  that  they  understand  that 
the  denominator  is  a  number  and  not  the  numeral  below  the  line. 
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Pupil’s  Objectives 

(a)  To  have  practice  in  showing  products  for  M. 
facts;  (b)  to  learn  the  meaning  of  the  numeral 
below  the  bar  of  a  fraction;  and  (c)  to  see  and 
understand  that  halves,  fourths,  and  so  on  of 
different-sized  wholes  are  not  the  same  size. 

New  Word 

(page  231)  juice 

Background 

Some  discussion  of  the  technical  terminology 
used  in  the  Mathematics  We  Need  program  is  appro¬ 
priate  at  this  time.  The  result  of  dividing  a  count¬ 
ing  number  by  a  counting  number  is  a  member  of 
the  set  of  positive  rational  numbers.  However,  at  this 
particular  level  of  the  child’s  progress  toward 
mathematical  maturity,  the  following  terminology 
and  distinctions  are  made: 

a.  Parts.  The  word  parts  is  used  in  connection 
with  the  objects,  segments,  elements,  and  so  on,  of 
the  same  size  which  constitute  one  whole  thing  or 
one  whole  collection  of  things. 

b.  Fraction  number.  This  term  is  used  in  much 
the  same  way  the  term  rational  number  is  used.  It 
is  used  when  referring  to  a  number  idea.  One  half, 
seventeen  thirds,  and  twelve  fourths  are  all  number 
ideas.  We  call  them  fraction  numbers. 

c.  Fraction.  Numeral  and  symbol  are  other  terms 
that  may  be  used  in  place  of  fraction.  In  this 
program,  fraction  is  used  when  referring  to  the 
actual  symbol  which  names  a  fraction  number. 

Teacher’s  Preparation 

You  should  have  materials  available  for  pupils 
to  use  for  showing,  seeing,  and  comparing  various 
fractional  parts.  One  way  of  preparing  materials 
of  this  type  is  to  use  standard  sized  construction 
paper.  For  example,  let  one  full  sheet  of  yellow 
construction  paper  represent  one  whole.  Cut  red 
paper  in  halves,  blue  paper  into  thirds,  orange 
paper  into  fourths,  and  so  on,  until  you  have  as 
many  different  sizes  of  parts  as  you  need.  It  is 
rather  easy  and  fast  to  cut  the  various  sizes  on  a 


paper  cutter.  Enough  parts  should  be  cut  so  each 
child  has  a  full  set. 

It  would  be  a  good  idea  to  have  a  similar  set  of 
materials  for  your  own  use  in  demonstrating. 

Pre-Book  Lesson 

•  Distribute  the  sets  of  construction-paper  kits 
to  pupils.*  Direct  pupils  to  use  the  materials  to 
find  the  answer  to  questions  like  the  following: 

How  many  of  the  red  (one  half)  pieces  are  needed  to 
make  a  piece  the  same  size  as  the  yellow  piece? 

Are  the  red  pieces  the  same  size? 

Are  the  orange  pieces  the  same  size? 

How  many  of  the  orange  ones  are  the  same  size  as  one 
yellow  one? 

Be  sure  to  establish  the  idea  that  all  of  the  pieces 
of  the  same  color  are  the  same  size. 

•  Say  something  like  this,  “When  two  pieces 
are  the  same  size  (like  the  red  ones),  there  is  a 
special  name  we  can  use  to  tell  how  they  compare 
with  the  yellow  piece.” 

At  this  point  most  children  will  know  you  are 
referring  to  the  idea  of  one  half.  Let  them  express 
it  in  their  own  words. 

“We  say  that  the  size  of  the  red  piece  is  one  half 
of  the  size  of  the  yellow  piece.  Is  the  size  of  the 
red  piece  one  half  of  the  size  of  your  desk?  of  this 
book?”  and  so  on. 

It  is  important  to  build  firm  understanding  that 
the  size  of  the  red  piece  is  one  half  of  the  size  of 
the  yellow  piece  or  anything  else  having  the  size 
of  the  yellow  piece. 

Continue  this  type  of  discussion,  giving  the 
special  names  thirds,  fourths,  and  so  on,  that  you 
plan  to  develop. 

•  “Numbers  like  one  half,  one  third,  and  one 
fourth  are  called  fraction  numbers.  We  show  a 
fraction  number  in  a  special  way.  We  use  two  of 
the  numerals  that  we  know,  and  write  a  fraction.” 

a.  Explain  the  fraction  f.  Point  out  that  two 
numerals  have  been  used  to  write  the  fraction;  one 
above  the  bar  and  one  below  the  bar. 

b.  The  numeral  below  the  bar  names  the  number 
of  parts  of  the  same  size  in  the  whole. 

•  See  1 ,  page  xix. 
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c.  Since  this  lesson  is  limited  to  showing  the 
numerator  1,  point  out  that  the  7  shows  just  one 
of  the  thirds.  Ask  different  children  to  go  to  the 
chalkboard  and  write  the  fraction  for  one  fourth. 
Say,  “Let’s  see  if  Sue  can  write  the  fraction  that 
shows  us  one  of  the  fourths.” 

Write  other  fractions  for  one  part,  such  as 
and  so  on  and  explain  what  the  numeral  above  the 
bar  and  the  numeral  below  the  bar  mean. 

Using  the  Text  Pages 

•  Ex.  1-3  at  the  top  of  the  page  may  be  used 
for  drill  at  any  time.  You  may  use  the  practice 
for  timed  work.  The  time  may  be  determined  for 
rows  or  for  the  entire  section.  However,  do  not 
stress  time  to  the  detriment  of  accuracy. 

•  As  Ex.  1-5  at  the  bottom  of  page  230  are 
discussed,  have  pupils  use  their  construction-paper 
parts  to  help  clarify  the  material.  Lead  children 
to  state  in  their  own  words  the  generalization  at 
the  bottom  of  the  page. 

•  In  addition  to  referring  to  the  pictures  on 
page  231,  it  may  be  more  revealing  to  the  children 
to  use  appropriate  objects  and  materials  while 
discussing  Ex.  6-15.  Use  as  many  different  exam¬ 
ples  and  illustrations  as  you  find  necessary  to  aid 
children  in  building  complete  understanding  of  the 
generalization  following  Ex.  12. 

Individualizing  Instruction 

•  All  pupils  may  show  the  M.  fact  that  goes  with 
each  example  in  rows  1-3  to  make  a  pair  of  M. 
facts. 


•  Many  kindergarten  teachers  have  sets  of  blocks 
of  different  shapes  and  sizes.  If  such  blocks  are 
available,  perhaps  you  may  borrow  them.  All  pupils 
may  use  the  blocks  to  further  understanding  of  one 
half,  one  third,  one  fourth,  and  so  on.  One  impor¬ 
tant  idea  which  can  evolve  from  this  type  of  inde¬ 
pendent  experimental  activity  is  that  one  particular 
block  may  be  a  whole,  one  half,  one  fourth,  and 
so  on.  It  takes  on  its  name  and  meaning  in  terms 
of  some  other  block  to  which  it  is  being  compared. 

•  Children  may  write  descriptions  or  make 
charts  which  depict  some  fraction  relationships 
through  the  use  of  measures  (inch,  foot,  yard, 
minute,  hour,  ounce,  pound,  block,  mile,  and  so 
on). 

•  You  may  ask  questions  such  as,  “Which  is 
more,  f  of  a  minute  or  \  of  an  hour?” 

•  Some  children  may  wish  to  decrease  the  time 
taken  to  complete  the  written  work  at  the  top  of 
page  230.  Children  may  time  each  other.  Be  sure 
to  build  the  attitude  that  speed  is  only  important 
as  long  as  accuracy  is  improved  or  maintained. 
Do  not  let  the  pupils  sacrifice  accuracy  for  speed. 

•  Duplicate  some  drawings  as  below  and  have 
pupils  label  the  parts  of  each  drawing. 
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7.  There  are  9  parts  of  the  same  size  in  a  whole.  On 
the  board,  write  the  fraction  for  one  part.  ^What  is  written 
below  the  fraction  bar?  9 


*  8.  Each  cake  in  the  picture  is  cut  into 
halves.  Why  is  i  of  the  cupcake  not  so  large 
as  h  of  the  big  cake?  The  cakes  are  not 

°  the  same  size. 

9.  Is  i  of  the  little  bottle  of  juice  as 
much  as  i  of  the  big  bottle  of  juice ?NcWhy? 

The  bottles  are  not  the  same  size. 

10.  If  the  colored  part  of  each  flag  is 
i  of  the  flag,  why  are  the  colored  parts  not 

the  same  size?  The  flags  are  not  the  same  size. 


11.  Is  i  of  a  cherry  as  large  as  i  of  an 

apple  ?N°Why?  The  cherry  and  the  apple 

are  not  the  same  size. 

12.  Is  to  of  a  yard  as  long  as  to  of  a  mile? 

Why?  A  yard  is  not  as  long  as  a  mile. 


For  wholes  of  the  same  size,  halves  of  those 
wholes  are  the  same  size,  thirds  of  those 
wholes  are  the  same  size,  and  so  on. 


No 

13.  Are  the  halves  of  all  oranges  the  same  size?  Why?  AM  °ran9es  are 

J  not  the  same  size. 

14.  On  the  board,  draw  pictures  of  a  large  circle  and  a 
small  circle.  Show  the  inside  of  each  circle  in  halves. 

Are  all  the  halves  the  same  size?NaWhy?  Th*  Lho'e  *ir®.!?*  are 

•J  not  the  same  size. 

15.  Draw  pictures  of  two  line  segments,  one  much 
longer  than  the  other.  Show  each  line  segment  in  thirds. 

Are  all  the  thirds  of  the  two  line  segments  the  same  size?  nq 

Why  IS  thlS  SO?  The  whole  line  segments  are  not  the  same  size. 
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*The  idea  of  relative  sizes  of  halves  or  thirds  or  fourths  and  so  on  may  be  new  to  your 
pupils.  They  may  have  been  thinking  that  all  halves  are  the  same  size,  all  thirds  are  the 
same  size,  and  so  on.  Make  sure  that  the  correct  concept  is  clearly  defined  now. 


D 


M  - 

P  - 


K 


J 

Discovering  More  about  Parts  of  Wholes 

Comparing  parts  of  wholes  of  the  same  size  [O] 

1.  Rectangles  ABCD ,  EFGH,  and  IJKL  are  all  the 
same  size.  The  inside  of  each  rectangle  is  shown  in  parts 
of  the  same  size. 

a.  Which  part  is  largest,  i  or  i  or  i?  \ 

b.  What  fraction  is  shown  on  the  smallest  part?  | 

*  c.  The  part  labeled  i  is  larger  than  the  part  labeled  i, 
but  the  2  of  i  is  less  than  the  8  of  L  How  can  this  be? 

The  lesser  the  number  of  parts  in  a  whole,  the  larger  is  each  part. 

2.  The  insides  of  circles  M  and  N  are  the  same  size. 

a.  Which  part  is  larger,  A  or  A?  § 

b.  In  which  fraction  is  the  greater  number  shown 
below  the  fraction  bar?^ Explain.  TheL9Jeat*ur  the  n,Tbfr  of  p,arts  !" 

0  ±  a  whole,  the  smaller  is  each  part. 


N 


Q 


3.  If  line  segments  MN  and  PQ  are  the  same  length, 

a.  which  segment  has  longer  parts  of  the  same  size?  mn 

b.  in  which  fraction  is  the  greater  number  shown 
below  the  fraction  bar?  |Why  is  this  so?  Line  segment  PQ  is 


shown  separated  into  a  greater  number  of  parts  than  line  segment  MN. 


[W] 


la 


rger 


For  each  of  Ex.  4-6  write  “larger”  or  “smaller.” 

4.  If  you  are  given  i  of  a  stick  of  candy,  you  get  a  _?_ 
piece  than  if  you  get  A  of  it. 

larger 

5.  Each  part  of  a  rope  will  be  _?_  if  you  cut  the  rope 
into  3  pieces  of  the  same  length  instead  of  8  pieces. 
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Constantly  stress  that  if  a  whole  has  a  greater  number  of  parts,  each  part  will  be  smaller. 
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Pupil’s  Objectives 

(a)  To  learn  about  the  relationship  between 
different  sized  parts  of  the  same  whole;  (b)  to  learn 
that  when  the  number  shown  below  the  bar  of  a 
fraction  is  greater,  the  part  is  smaller;  and  (c)  to 
have  practice  in  solving  if-then  sentences. 

New  Word 

(page  233)  melon 

Teacher’s  Preparation 

Have  the  kits  of  fractional  parts*  ready  for  use 
by  all  pupils. 

Pre-Book  Lesson 

Under  your  direction,  each  pupil  should  use 
the  materials  in  his  fraction-parts  kit  to  discover, 
see,  and  finally  state  the  generalization  that  one 
half  is  greater  than  one  fourth,  and  so  on. 

a.  Have  children  show  and  state  the  number  of 
red  pieces  needed  to  be  the  same  size  as  a  yellow 
piece.  Do  the  same  with  the  orange  and  blue 
pieces  of  paper.  Review  briefly  the  special  names 
we  use  to  describe  the  orange,  red,  and  blue  pieces. 

b.  Now  compare  the  orange  pieces  with  the  red 
and  blue  pieces.  Which  pieces  are  larger? 

c.  You  may  wish  to  place  some  pieces  of  con¬ 
struction  paper  in  a  conspicuous  spot  in  the  room. 
Write  on  each  piece  of  paper  the  fraction  for  that 
particular  piece.  They  could  be  clipped  on  a  wire 
across  the  top  of  the  board  in  the  front  of  the  room 
somewhat  as  shown  below. 


Direct  children  to  write  the  fraction  on  each 
piece  of  construction  paper  showing  how  its  size 
compares  with  the  size  of  the  yellow  piece. 

Have  the  children  tell  you:  “On  each  red  piece 
of  paper  we  write  §,”  and  so  on. 

d.  As  the  writing  of  the  fraction  is  being  com¬ 
pleted,  direct  the  pupils’  attention  to  the  number 

*  See  1,  page  xix. 


shown  below  the  bar.  Once  again,  develop  the 
generalization  about  the  size  of  each  piece  of  paper 
and  the  name  and  number  we  use  to  express  it. 

Using  the  Text  Pages 

•  Use  the  materials  you  have  prepared  for  pupils 
to  help  clarify  or  extend  the  ideas  developed  in 
Ex.  1-3.  Showing  line  segments  on  the  board 
similar  to  those  in  the  pupil’s  book  in  Ex.  3  should 
be  especially  valuable. 

•  Permit  pupils  to  use  the  fraction  cutouts  if 
they  are  needed  to  find  the  solutions  to  Ex.  4-14. 

•  You  may  wish  to  discuss  Ex.  4-9  orally. 

•  Be  sure  pupils  understand  the  directions  for 
Ex.  4-14.  You  may  wish  to  have  similar  examples 
done  at  the  chalkboard  to  be  sure  the  pupils  are 
ready  for  this  written  work. 

•  The  work  at  the  bottom  of  page  233  may  be 
assigned  any  time  for  practice  in  addition  and 
subtraction  with  3-place  numerals.  Before  making 
this  assignment,  review  the  nature  of  if-then  sen¬ 
tences.  Give  an  example  of  an  if-then  statement  on 
the  board.  It  may  be  profitable  to  review  the 
addends-sum  relationship  before  asking  pupils  to 
work  these  examples. 

Individualizing  Instruction 

•  Slower  learners  may  need  additional  work  with 
fractional  parts.  An  activity  having  a  gamelike 
quality  could  be  organized  in  which  you  or  a  more 
capable  child  would  serve  as  a  leader. 

Each  child  should  have  his  fractional  parts  on 
the  desk  before  him.  Ask  the  pupils  to  hold  up 
one  of  the  red  pieces.  Then  ask  a  child  to  tell 
what  fraction  number  tells  the  size  of  a  red  piece 
as  compared  with  a  blue  piece.  Have  the  child 
tell  why.  Do  this  kind  of  questioning  with  pieces 
of  other  colors. 

Variety  may  be  added  to  the  activity  by  having 
different  children  tell  the  others  what  color  to 
hold  up. 

Then,  you  may  change  the  directions  by  asking 
them  to  hold  up  a  piece  that  is  \  of  the  yellow  one. 
At  all  times,  ask  questions  and  give  directions  which 
require  pupils  to  reveal  understandings. 
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•  Duplicate  models  of  line  segments  which  are 
separated  into  parts  from  one  half  to  one  tenth. 
All  pupils  may  label  each  part  with  the  appropriate 
fraction. 

M* - . - - 


N 


O 


P 


•  More  capable  children  should  find  the  following 
activity  interesting  and  enriching. 

Arrange  the  following  in  order  from  greatest  to 
least. 

a  b 

11  1  11  l  i  i  i  i  i 

99  29  15  9  109  59  2  0  ^09  49  79  1  29  8 

Arrange  the  following  in  order  from  least  to 
greatest. 

a  b 

11111  i  i  i  i  i 

39  69  1  29  89  2  5  5  09  59  2  59  1  59  10 

•  Slower  learners  may  use  their  fraction  cutouts 
to  show  fraction  numbers  from  greatest  to  least  and 
from  least  to  greatest.  Have  some  children  show 
the  same  thing  using  the  flannel  board. 


G 


•  Duplicate  or  write  on  the  board,  examples  like 
those  below.  More  capable  children  should  write  is 
greater  than  or  is  less  than  to  make  each  a  true 
sentence. 


a. 


i 

5 


b.  i 


1 

2 
1 
4 


Reminder 

Continue  to  maintain  and  extend  understanding 
and  use  of  the  following: 

a.  reading  the  thermometer 

b.  recognizing  coins  of  different  values  and  the 
ability  to  make  change 

c.  recognition  of  different  polygons 

d.  relationships  of  different  measures  of  length, 
weight,  and  time 


NOTES 
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6.  Sam  has  i  of  a  melon.  Joe  has  i  of  the  melon. 

smaller 

Joe’s  part  is  _?_  than  Sam’s  part. 

Copy  Ex.  7-9.  Write  “greater”  or  “less”  for  _?_ 

7.  When  there  is  a  greater  number  of  parts  in  a  whole, 
the  number  shown  below  the  fraction  bar  is  _?_  greater 

8.  When  the  parts  are  smaller,  the  number  shown  below 
the  fraction  bar  is  _?_.  greater 

9.  When  the  parts  are  larger,  the  number  shown  below 

the  fraction  bar  is  _ ? _ i  less 


Each  fraction  number  shown  tells  about  a  part  of  the 
same  whole.  Copy  the  fractions  in  each  set  to  list  the 
fraction  numbers  in  order  from  least  to  greatest. 


10. 


i  x  ± 

3,  8,  5 

X  i  1 

8,  5,  3 


11. 


1  1  1 
"9,  6,  3 

J.  i  X 

9,  6,  3 


12. 


i  i  i 
2,  5,  8 

XXX 

8,  5,  2 


13. 


i  i  i 
4,  10,  7 

X  XX 

10,  7,  4 


14. 


x  i  x 

3,  7,  9 
XXX 

9,  7,  3 


If ,  Then  . . . 

Logie  [W] 

In  each  of  Ex.  1-6,  find  the  answers.  Then  copy  Ex. 
a,  b,  and  c,  using  numerals  in  place  of  n  and  the  ?. 

a  b 

1.  If  n  =  285,  then  n  +  166  =  ?  451  600  —  n  =  ?  315  n  +  n 


=  ?  570 


2.  If  n  =  189,  then 

3.  If  n  =  507,  then 

4.  If  n  —  67tf,  then 

5.  If  n  =  400,  then 

6.  If  n  =  89tf,  then 


n  —  93  =  ?  96  217  +  n  =  ?  406  207  —  n  =  ?  is 

711  -  n  =  ?  204  n  -  88  =  ?  419  n  +  85  =  ?  592 

$0.49 

m  -  nt  =  ?  21*  $1.50  —  $«=  ?$°-83$  1.16  =  $w  +  _?_ 
w  -  316  =  ?  84  n  +  300  =  ?  700  750  -  n  =  ?  350 

0  $5.16 

$1.00-$«=  ?H*»*  -  m  =  ?  $»  =  $6.05  -  _?. 
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*Guide  pupils  to  see  that  the  white  parts  have  threeness  just  as  earlier  sets  had  threeness. 


Fraction  Numbers  for  Several  Parts 

4 

1.  The  inside  of  circle  A  is  shown  in  _?_  parts  of  the 
same  size.  So,  each  of  the  parts  is  1  of  the  4  ?_  parts. 

a.  The  colored  part  is  _?^-of  the  whole. 

b.  How  many  of  the  parts  are  white?  3 

*  c.  We  write  the  fraction  for  the  number  telling  about 
the  white  parts  like  this,  S.  What  does  the  3  in  I  show? 

3  of  the  4  parts 

2.  The  inside  of  circle  B  is  shown  in  4?_  parts  of  the 
same  size. 

a.  How  many  of  the  parts  are  colored?  2 

b.  What  fraction  number  tells  about  2  of  the  4  parts? 

„  4  parts  of  the  same  size 

e.  In  the  fraction  I,  what  does  the  4  show?  What 
does  the  2  show?  2  of  the  4  parts 

d.  On  the  board  write  the  fraction  for  the  number 
telling  about  the  white  parts.  4 

e.  Write  the  fraction  for  one  of  the  4  parts.  4 


3.  The  inside  of  circle  C  is  shown  in  fourths.  On  the 
board  write  the  fraction  for  the  number  telling  about 

a .  the  parts  that  are  colored.  4 

b.  the  part  that  is  white.  \ 

4.  The  inside  of  square  DEFG  is  shown  in  5  parts  of 
the  same  size. 

a.  Each  part  is 4  ?  of  the  inside  of  the  square. 

b.  The  colored  parts  are  4?  of  the  whole. 

c.  The  white  parts  are-4?  -  of  the  whole. 

d.  On  the  board  write  the  fractions  for  the  numbers 
telling  about  the  colored  parts  and  the  white  parts.  ■§.  j 

c.  For  each  fraction  you  wrote  for  d,  explain  what  the 
numerals  above  and  below  the  fraction  bar  show.  The  5  in  eaCh 


234  (two  hundred  thirty-four)  fraction  shows  5  parts  of  the  sam3e  size  in  the  ^°ie.  The  2  m  £ 

shows  2  of  the  5  parts.  The  3  in  ^  shows  3  of  the  5  parts. 


a|  to 
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Pupil’s  Objectives 

(a)  To  learn  how  to  name  two  or  more  parts  of 
the  same  size;  and  (b)  to  begin  to  apply  to  various 
units  of  measurement  the  knowledge  and  under¬ 
standing  of  fraction  numbers. 

Background 

Pupils  need  many  experiences  with  real  objects 
as  they  move  to  higher  levels  of  maturity  in  mathe¬ 
matical  abstractions.  They  also  need  experiences 
with  a  variety  of  materials.  Cutout  parts  have  been 
recommended  in  previous  lessons.  Lest  children 
tend  to  think  that  fraction-number  ideas  are  always 
associated  with  rectangles,  it  would  be  a  good  idea 
to  prepare  cutouts  in  the  shape  of  triangles,  squares, 
and  circles. 

It  may  be  that  you  find  adequate  experiences 
and  materials  outside  of  the  developmental  lessons 
so  that  providing  other  shapes  as  a  part  of  the 
developmental  activities  is  unnecessary. 

Teacher’s  Preparation 

You  may  wish  to  provide  a  different  set  of  parts 
for  circle  or  square  shapes.  Perhaps  you  have  access 
to  commercially-prepared  materials  of  this  type.* 
Otherwise,  the  materials  cut  from  construction 
paper,  recommended  for  the  two  previous  lessons, 
should  be  adequate  for  this  lesson. 

You  may  wish  to  prepare  in  advance  some 
square  or  circle  shapes  (either  on  the  board  or 
on  paper)  which  have  been  separated  into  3, 
5,  6,  9  parts  of  the  same  size.  Shade  some  of  the 
parts. 

Some  teachers  use  the  overhead  projector  for 
this  type  of  activity.  The  use  of  a  series  of  overlays 
on  the  overhead  projector  makes  it  possible  to 
show  one  whole  object  which  is  then  separated  into 
parts  of  the  same  size  some  of  which  are  then 
shaded.  The  sequence  would  be: 

(1)  a  square  shape  representing  one  whole  thing 

(2)  the  shape  separated  into  five  parts  of  the 
same  size 

(3)  three  of  the  parts  shaded  which  serves  as  a 
basis  for  discussion  (f  shaded;  §  not  shaded) 

*  See  1,  page  xix. 


If  you  have  access  to  an  overhead  projector,  you 
may  wish  to  use  it  in  connection  with  the  Pre-Book 
Lesson  suggested  below. 

Pre-Book  Lesson 

•  Direct  children  to  place  the  blue  pieces 
(thirds)  on  the  yellow  piece  (one  whole).  By  this 
time,  they  should  know  that  the  size  of  each  of  the 
blue  pieces  is  one  third  the  size  of  the  yellow  one. 
Ask,  “How  many  of  the  thirds  have  the  same  size 
as  one  whole?  Who  can  write  the  fraction  that 
names  one  of  the  thirds?” 

At  this  time,  review  what  the  two  numerals  in 
the  fraction  §  mean.  “The  3  below  the  bar  tells 
us  that  there  are  three  parts  of  the  same  size  in 
the  whole.  The  1  above  the  bar  shows  us  that  one 
of  the  thirds  is  being  considered.” 

Ask  a  child  if  he  would  try  to  write  the  fraction 
that  names  two  of  the  thirds.  Say,  “We  are  still 
writing  about  thirds.  Now,  we  want  to  show  that 
we  are  considering  two  of  the  thirds  instead  of  just 
one  of  them.” 

After  a  child  has  successfully  written  f,  discuss 
what  each  of  the  numerals  in  the  fraction  means. 

•  Continue  using  materials  and  writing  fractions 
naming  fourths,  fifths,  sixths,  and  so  on  to  tenths. 

Using  the  Text  Pages 

•  You  may  wish  to  use  the  cutout  parts  in  con¬ 
nection  with  Ex.  1-4.  Slower  learners  in  particular 
need  many  experiences  with  a  variety  of  materials 
to  help  them  build  adequate  understandings. 

•  Tell  the  children  they  now  have  a  chance  to 
show  what  they  have  learned  about  fraction  num¬ 
bers.  After  Ex.  5-17  are  completed,  have  class  dis¬ 
cussion  about  each  item.  Use  diagrams  on  the 
board  to  help  clarify  any  misunderstandings. 

Individualizing  Instruction 

•  Slower  learners  may  use  their  cutout  parts  to 
help  find  the  answers  to  the  written  work. 

•  More  capable  children  may  label  points  in  a 
number-line  picture  with  appropriate  fractions. 
Duplicate  number-line  pictures  which  show  labeled 
points  for  0  and  1  and  also  show  fraction  numbers 
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between  0  and  1  identified  by  points.  The  child 
then  labels  with  fractions  the  points  for  the  fraction 
numbers  between  0  and  1. 


By  referring  to  the  number  line  (if  they  need  to), 
they  should  write  >  or  <  to  make  each  a  true 
sentence. 


-*■ 


0 


•  More  capable  children  may  be  able  to  do  one  or 
more  of  the  following  activities: 

a.  Provide  them  with  a  number-line  picture 
which  is  separated  into  12  parts  of  the  same  size, 
as  shown  below. 


0 


>- 


1 


b.  Arrange  the  following  fractions  so  as  to  show 
the  fraction  numbers  in  order  from  greatest  to  least: 

a  b 

JL  1  1  1  1  2222 

1  2)  4)  6)  3)  2  45  8J  3)  6 


c.  Arrange  the  following  fractions  so  as  to  show 
the  fraction  numbers  in  order  from  least  to  greatest: 


a 

3  3  3  2  1 
65  85  45  35  3 


b 

1  3  7  5  1 
2s  45  85  65  3 


NOTES 
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[W] 


Study  the  inside  of  each  square  shown  above.  Then 
write  the  letters  of  the  square  for  which  the  number  for 


5.  the  colored  parts  is  a.Q§! 

HITK 

6.  the  white  parts  is  ~  ^ 


hHIJ4K 

D.  6. 

TUVW 

b.  f. 


T^jrvw  ^  L^NO 


C.  7. 
LMNO 

C.  f. 


d.  8. 

P£RS 


Yes 


a.  g.  b.  f.  c.  f.  d.  9. 

7.  The  parts  of  the  inside  of  circle  X  are  the  same  X 
size.  Do  all  parts  together  make  the  whole ?YeIs  this  ro? 

8.  What  fraction  number  tells  about  these  parts  in  X? 
a.  red  ^  b.  yellow  ±  c.  white  ±  d.  blue  ± 

9.  Copy  and  finish  the  list  of  fraction  numbers  to  use 


in  counting  from  i  through  f:  i,  | 


Show  the  fraction  numbers  to  use  in  counting  lo.iiuiii 

10.  from  7  through  f.  12.  from  i  through  5.  n  .  j  ±  j  ijlj  2 

^  9,  9  9  9  9  9  9 

11.  from  1  through  I.  13.  from  fo  through  m  „  1  2  3  4  5  6  7 

8,  8,  8,  8,  8,  8, ”8 


Try  to  write  the  missing  fractions.  13-  io,  To,  To,  io,  To,  t^,  tS 

14.  1  yard  =  3  feet.  So,  2  feet  =  .£?_  of  1  yard. 

15.  1  week  =  7  days.  So,  3  days  =i_?_  of  1  week. 

16.  May  has  walked  3  of  the  8  blocks  from  her  home  to 
school.  She  has  walked  |?_  of  the  whole  way. 

17.  The  distance  from  a  to  b  on  the  line  shown  below 
is  •§■_?_  of  the  distance  from  a  to  c. 


b  c 

- ) - 1 — ► 
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a 

+- 


*  Another  mid-chapter  review  of  information  and  meanings! 


*  Many  Things 

IX  XII  Maintenance  M 

1.  Write  as  Roman  numerals:  a.  9  b.  12  c.  4iv 

Estimate  each  answer  to  the  nearest  ten. 

2.  47  -  2920  3.  23  +  517o  4.  19  +  67  90  5.  92  -  6820 

20 

6.  Copy  and  finish:  1  ft.  and  8  in.  =  _?_  in. 

Write  “Yes”  or  “No”  to  answer  Ex.  7-12. 

7.  Is  i  of  a  cake  larger  than  i  of  the  same  cake?  No 

8.  When  we  write  about  i  of  a  cake,  does  the  6  show 
that  there  were  6  parts  of  the  same  size  in  the  whole?  Yes 

9.  If  you  pay  12<£  for  something,  should  your  change 
from  a  half  dollar  be  3  cents,  1  dime,  and  1  quarter?  Yes 

10.  Is  a  triangle  always  a  polygon?  Yes 

11.  Is  it  very  cold  at  78°  ?  No 

12.  Does  the  3  in  f  mean  3  of  5  parts  of  the  same  size? Yes 


Greater  Than?  Less  Than?  Equal  To? 

Equalities  and  inequalities  [W] 

First  do  the  work  in  (  )’s.  In  Ex.  1,  3  X  6  =  18  and 
9  +  8  =  17,  so  you  would  write,  cc(3  X  6)  >  (9  +  8).” 
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Copy  Ex.  2-10,  using 

1.  (3  X  6)  *?_  (9  +  8) 

2.  (5  +  5)  _?,  (3  x  4) 

3.  (9  x  2)  (15  -  4) 

4.  (19  -  9)  (5  X  3) 

5.  (9  x  2)  !?_  (2  X  6) 


(two  hundred  thirty-six) 


or  >  or  <  for  _?_. 

6.  (8  x  2)  _?_  (3  +  10) 

7.  (7  +  7)  _?_  (6  X  2) 

8.  (5  +  10)=_?_  (3  X  5) 

9.  (8  X  3)  _“?_  (3  X  8) 

10.  (7  X  3)  _?_  (21  -  0) 
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Pupil’s  Objectives 

(a)  To  review  some  of  the  main  ideas  taught  in 
other  chapters;  (b)  to  have  practice  with  the  M. 
facts  with  2  or  3  as  a  factor;  and  (c)  to  use  =  or  > 
or  <  symbols  to  make  true  sentences. 

Teacher’s  Preparation 

You  may  wish  to  use  the  exercises  at  the  top  of 
the  page  as  a  practice  test.  If  so,  use  your  usual 
procedure  for  a  testing  situation. 

The  material  at  the  bottom  of  the  page  serves 
two  important  purposes.  First,  it  provides  drill  in 
an  interesting  setting  on  the  M.  facts  with  2  or  3 
as  a  factor.  Second,  it  requires  thinking  in  terms 
of  “is  equal  to,”  “is  greater  than,”  and  “is  less  than” 
in  order  to  make  a  true  sentence.  Be  sure  to  empha¬ 
size  the  idea  of  writing  true  sentences. 

Pre-Book  Lesson 

•  If  you  use  the  work  at  the  top  of  the  page  as  a 
practice  test,  you  will  provide  the  necessary  paper 
and  ask  the  pupils  to  proceed  with  the  exercises. 

•  On  the  other  hand,  you  may  use  the  material 
as  a  formal  directed  review  of  important  ideas 
developed  throughout  the  book  thus  far.  If  so,  it 
would  be  appropriate  to  engage  in  discussion 
activities  like  the  following: 

a.  What  are  Roman  numerals?  Have  pupils 
show  numbers  with  Roman  numerals. 

b.  Discuss  principles  of  rounding  numbers  to  the 
nearest  ten.  Use  a  number-line  picture  to  help 
illustrate  the  idea  if  needed. 

c.  Use  objects  or  a  number-line  picture  to  dem¬ 
onstrate  the  meaning  of  the  numeral  above  the 
bar  and  the  numeral  below  the  bar  in  a  fraction. 

d.  What  is  a  polygon?  What  is  a  line  segment? 
Discuss  paths  and  the  special  kinds  of  paths.  What 
are  some  of  the  special  names  we  call  some  poly¬ 
gons?  (square,  rectangle,  triangle) 

•  Before  assigning  the  written  work  at  the  bot¬ 
tom  of  the  page,  review  the  ideas  of  greater  than 
and  less  than  by  using  a  number-line  picture.  You 
may  need  to  review  the  symbols  >  and  < . 


— - - - - - • - • - - - - - . - - - - - 

0123456789  10 

Is  9  greater  than  or  less  than  5? 

Is  4  greater  than  or  less  than  7? 

Then,  discuss  the  idea  of  naming  numbers  in 
many  ways.  Ask,  “What  number  is  named  by 
4  X  2?” 

Using  the  Text  Page 

•  After  the  written  work  at  the  top  of  the  page 
has  been  completed  by  all  pupils,  be  sure  to  discuss 
each  item.  Have  children  tell  or  illustrate  their 
answers  with  an  explanation. 

•  Be  sure  each  pupil  understands  the  directions 
at  the  bottom  of  the  page. 

Individualizing  Instruction 

•  All  pupils  may  draw  models  of  line  segments 
and  label  end  points  with  capital  letters.  Then, 
they  may  show  any  polygons  they  wish.  Some 
children  may  want  to  show  triangles  inside  of 
triangles,  and  so  on. 

•  More  capable  children  may  like  to  use  the  Roman- 
numeral  system.  Or,  they  may  like  to  look  up 
other  systems  of  numeration  in  the  encyclopedia. 
In  particular,  the  ancient  Egyptian  symbols  would 
be  very  interesting. 

•  All  pupils  may  write  true  number  sentences  of 
their  own  using  the  symbols  = ,  > ,  < .  Encourage 
them  to  name  numbers  in  these  number  sentences. 

a.  using  the  symbol  for  addition  (3  +  2  +  5), 
(7  +  5),  or  (3  +  6). 

b.  using  the  symbol  for  subtraction  (12  —  2), 
(15  -  3),  or  (17  -  8). 

c.  using  the  symbol  for  multiplication  (2  X  5), 
(4  X  3),  or  (3  X  3). 

•  More  capable  children  may  work  each  of  Ex.  1-10 
as  indicated  in  the  directions,  after  adding  28  to 
the  first  number  named  and  34  to  the  second 
number  named. 
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Pupil’s  Objective 

To  learn  to  differentiate  among  addition,  sub¬ 
traction,  and  multiplication  as  operations  to  use  in 
solving  problems. 

New  Words 

bushes,  package,  peas 

Background 

Pupils  should  understand  and  apply  the  following 
ideas  in  solving  the  problems  on  this  page: 

a.  To  find  the  number  for  a  total  we  can  add 
or  multiply. 

b.  We  multiply  to  find  the  number  for  a  total 
when  we  know  that  several  groups  are  of  the  same 
size. 

c.  If  we  know  the  number  for  the  total,  but 
must  find  the  number  for  a  part  of  that  total,  we 
subtract. 

In  solving  problems,  or  finding  applications 
based  on  situations  familiar  to  the  children,  dis¬ 
tinctions  among  these  operations  will  be  enhanced. 

Using  the  Text  Page 

•  As  you  proceed  from  one  problem  to  the  next, 
ask  children  to  tell  what  operation  should  be  used 
and  why.  Then,  have  a  pupil  use  representative 
materials*  (flannel  board,  magnet  board,  Ginn 
Arithme-Sticks,  the  Modern  Number  Line,  and 
so  on)  to  demonstrate  the  problem.  For  example, 

*  See  list  on  page  xix. 


Ex.  2  could  be  illustrated  on  a  number-line  model 
by  moving  to  20  as  representative  of  20  feet  and 
then  15  more  for  15  feet,  so  as  to  arrive  at  35  as 
representative  of  35  feet.  Or,  Ex.  5  could  be 
demonstrated  on  a  flannel  board  by  showing  3 
rows  of  9  objects. 

•  After  each  problem  has  been  explained  and 
demonstrated,  go  over  them  again  and  have  chil¬ 
dren  tell  the  answer  for  each  one. 

•  Finally,  go  over  the  problems  once  again  and 
have  pupils  tell  an  n-sentence  for  each  problem. 
You  may  wish  to  make  this  last  activity  written 
work  for  all  pupils. 

Individualizing  Instruction 

•  From  situations  similar  to  those  below,  have 
all  pupils  make  up  some  addition,  subtraction,  and 
multiplication  problems.  The  multiplication  prob¬ 
lems  should  be  such  that  one  of  the  factors  is  not 
greater  than  3. 

a.  rows  of  children,  desks,  chairs,  and  so  on 

b.  bicycles  in  bicycle  racks 

c.  parking,  1  f  for  5  minutes 

d.  days  in  the  week 

e.  rows  and  columns  which  can  be  seen  in  the 
classroom 

•  Write  n-sentences  on  the  chalkboard  like  the 
following.  Then,  have  pupils  write  problems  to  go 
with  the  n-sentences. 

a.  24  —  8  =  7z  b.  7  X  2  =  n 

c.  /z  +  5  =  16  d.  3  X  5  =  fi 

•  Use  Extra  Problem  Set  12  as  needed. 
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*This  oral  lesson  will  enable  you  to  detect  misunderstandings  at  this  stage 
of  crucial  differentiating  among  three  operations! 


Add  or  Subtract  or  Multiply? 

Oral  problem-solving  [O] 

Tell  why  you  should  add  or  subtract  or  multiply. 

1.  Mr.  Ford  bought  seeds  for  sweet  peas  for  65  <£. 

How  much  change  should  have  been  given  him  from  75tf?  subtract  to  find  number 

for  other  part.  1  O4  75#-65tf  =  n^ 

2.  He  planted  two  rows  of  sweet  peas,  one  20  feet  long 

and  the  other  15  feet.  How  many  feet  was  that  in  all?  Add  to  find  number  for 

the  total.  35  ft.  20+  15=n 

3.  At  a  sale,  Sue  Ford  bought  3  packages  of  flower 

seeds  for  8<£  a  package.  How  much  did  the  seeds  cost?  Multiply  to  find  number  for 

total  because  sets  are  equivalent.  24 <£  3x8<t=n<p 

4.  Mr.  Ford  and  Sue  set  out  all  but  8  of  78  pansy 

plants  they  bought.  How  many  plants  did  they  set  out?  subtract  to  find  number 

for  other  part.  70  plants.  78— 8=n 

5.  Sue  set  out  3  rows  of  pansy  plants,  9  in  a  row. 

How  many  plants  were  there  in  these  rows?  Multiply  to  find  number  for  total  because 

sets  are  equivalent.  27  plants.  3x9=n 

6.  In  the  Ford  garden  are  4  sets  of  rose  bushes,  with 

3  bushes  in  a  set.  How  many  rose  bushes  is  that?  Multiply  to  find  number  for  total 

because  sets  are  equivalent.  12  bushes.  4x3=n 

7.  A  row  of  white  daisies  is  38  feet  long.  A  row  of 

yellow  daisies  is  9  feet  shorter,  or  _?_  feet  long.  Subtract  to  find  number  for  other 

part.  29  ft.  38-  9=n 

8.  Sue  planted  3  bulbs.  Mr.  Ford  planted  5  times 

as  many.  How  many  bulbs  did  he  plant?  Multiply  to  find  number  for  total  because 

sets  are  equivalent.  15  bulbs.  5x3=n 

Read  each  problem  again.  This  time  say  the  answer. 

Now  say  an  w-example  for  each  problem. 


♦  Extra  Problems.  Work  Set  12. 


To  Keep  in  Practice 


A.  and  S.  [W] 


Write  answers 

on  folded 

paper. 

Check  your 

work. 

a 

b 

c 

d 

e 

f 

g 

1. 

243 

819 

928 

429 

409 

$0.73 

$4.30 

+  496 

-49 

-396 

+  560 

-83 

+  1.58 

-0.64 

2. 

739 

82 

770 

431 

532 

305 

989 

703 

326 

865 

$2.31 

$5.42 

$3.66 

$7.95 

-78 

-76 

+  208 

-48 

+  96 

-4.75 

-3.98 

3. 

4 

89 

355 

680 

513 

819 

655 

766 

961 

984 

$0.67 

$4.00 

$3.97 

$6.49 

+  68 

-657 

-376 

+  38 

-789 

-2.56 

-2.68 

4. 

157 

44 

23 

2 

443 

27 

804 

16 

195 

40 

$1.44 

$0.09 

$3.81 

$0.36 

9 

28 

4 

19 

4 

0.17 

0.11 

+  36 

+  7 

+  36 

+  36 

+  8 

+  0.27 

+  0.47 

89 

37 

67 

71 

52 

$0.53 

$0.94 

Do  You  Like  to  Try  New  Things? 

Enrichment  [W] 

1.  Copy  and  add:  43,  16,  29.  The  sum  is  88 

2.  Ex.  A:  18  is  the  sum  of  the  ones;  70  is  the  sum 
of  the  tens.  The  sum  of  those  two  sums  is  88 

3.  Copy  and  add:  457,  348.  The  sum  is  sos 

4.  Ex.  B:  See  how  the  numbers  are  added.  If  you 
do  not  understand  what  has  been  done,  ask  your  teacher. 

Copy  in  columns  and  add  as  in  Ex.  A  or  Ex.  B. 

5.  16,  38,  10,  5  69  8.  7,  25,  9,  68  109  11.  368,  268636 

6.  7,  19,  29,  18  73  9.  51,  0,  6,  47  104  12.  748,  66  su 

7.  54,  9,  7,  28  98  10.  3,  46,  28,  16  93  13.  255,  376 63i 

238  (two  hundred  thirty-eight) 


43 

16 

29 

18 

70 

88 

j  B 

457 

348 

15 

90 

700 

805 
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Pupil’s  Objective 

To  have  practice  in  writing  answers  to  addition 
and  subtraction  examples. 

Background 

The  material  in  the  enrichment  activity  is  one 
more  way  of  enhancing  understanding  of  the  addi¬ 
tive  nature  of  our  decimal  system  of  numeration — 
the  Hindu-Arabic  system.  By  showing  the  child 
the  sum  of  the  hundreds,  the  sum  of  the  tens,  and 
the  sum  of  the  ones,  he  is  given  another  way  of 
seeing  what  actually  happens  in  the  working  of 
the  example. 

Teacher’s  Preparation 

Have  paper  ready  for  the  folded-paper  written 
work  at  the  top  of  the  page. 

Pre-Book  Lesson 

For  slower  learners  only,  review  the  principles 
involved  when  renaming  numbers  for  addition  or 
subtraction  examples. 

a.  Have  pupils  rename  27  as  1  ten  and  17  ones. 

b.  472  may  be  renamed  3  hundreds  _  ?  _  tens 
and  2  ones. 

c.  5  tens  and  18  ones  may  be  renamed  _  ? 

Using  the  Text  Page 

Most  children  should  be  able  to  proceed  with 


the  work  at  the  top  of  the  page  independently. 
Check  the  work  of  slower  learners  to  determine  the 
extent  to  which  they  are  able  to  do  the  work 
without  additional  help. 

Individualizing  Instruction 

•  Slower  learners  may  need  additional  practice  in 
using  expanded  form  to  show  the  renaming  of 
numbers.  A  variety  of  practice  activities  have  been 
suggested  at  different  places  in  this  book.  Any  one 
of  the  following  may  be  used: 

a.  819  =  800  +  10  +  9 

673  =  _?_  +  _?_  +  _?_ 

_  ?  _  =  500  +  40  +  8 

b.  492  =  4  hundreds  8  tens  _  ?  _  ones 
492  =  _  ?  _  hundreds  19  tens  2  ones 
492  =  3  hundreds  18  tens  _  ?  _  ones 

_  ?  _  =  4  hundreds  8  tens  12  ones 

•  Slower  learners  and/or  all  pupils  may  make  mul¬ 
tiplication  charts  for  facts  with  2  or  3  as  a  factor 
as  suggested  for  pages  224  and  225. 

123456789 

3 


•  All  pupils  (or  only  more  capable  children )  may 
work  the  addition  examples  in  rows  1  and  2  at  the 
top  of  page  238  as  illustrated  in  box  B  in  the 
Enrichment  section. 


NOTES 
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Pupil’s  Objectives 

(a)  To  discover  pairs  of  M.  facts  with  4  as  one 
factor;  and  (b)  to  extend  what  has  been  learned 
about  the  Commutative  Property  of  Multiplication. 

Background 

The  idea  of  pairs  of  M.  facts  is  not  new.  It  was 
developed  in  introducing  the  M.  facts  in  which  2 
or  3  is  a  factor.  Building  an  understanding  of  pairs 
of  M.  facts  is  actually  an  intuitive  development  of 
the  commutative  property.  Using  the  term  com¬ 
mutative  is  not  as  important  as  building  the  idea 
behind  it.  This  is  precisely  what  we  attempt  to  do 
in  the  Mathematics  We  Need  program. 

Likewise,  it  is  fully  recognized  that  other  inter¬ 
pretations  of  the  multiplication  operation  exist. 
However,  at  this  point  in  the  child’s  progress 
toward  mathematical  maturity,  we  consider  the 
joining  of  a  number  of  equivalent  sets  to  be  the 
most  appropriate  means  of  building  an  under¬ 
standing  of  multiplication. 

Teacher’s  Preparation 

Have  materials  available  to  distribute  to  children 
for  use  in  making  arrays.  Each  child  should  have 
some  objects  and  should  be  involved  in  making  the 
arrays.  Watching  someone  else  make  an  array  is 
not  as  valuable  to  the  learner  as  actually  making 
it  for  himself. 

Pre-Book  Lesson 

•  Each  child  should  have  objects  and  something 
on  which  to  arrange  them.  Under  your  guidance 
and  direction,  have  the  children  make  an  array  of 
five  4’s,  as  was  suggested  for  the 
lesson  on  page  221  for  showing  an 
array  of  3’s.  It  is  preferable  to 
have  them  arrange  one  4  at  a  time. 

After  all  children  have  the  five  4’s 
properly  arranged,  ask,  “How  many 
x’s  are  there  in  all?”  Then  ask, 

“How  do  you  know  that  five  4’s  =  20?”  List  pupils’ 
replies.  The  following  should  be  among  them. 

a.  “I  counted  one  at  a  time  and  got  20.” 

b.  “I  counted  by  4’s  and  got  to  20.” 


c.  “I  added  4  +  4,  then  4  more,  and  kept 
adding  4  until  they  were  all  gone.” 

d.  “Two  4’s  =  8;  8  and  8  =  16,  and  4  more  =  20.” 

e.  “Two  4’s  -  8;  three  4’s  =  12;  8  +  12  = 
20.”  (This  is  using  the  distributive  property.) 

•  Direct  all  pupils  to  turn 
their  array  so  that  four  5’s  are 
shown.  (This  involves  turning 
the  paper  on  which  the  array  is 
shown.) 

Ask,  “How  many  objects  are 
there  in  four  5’s?” 

You  should  expect  the  same  kinds  of  responses 
as  described  above  for  five  4’s.  In  each  instance, 
it  is  desirable  to  have  pupils  use  the  M.  facts  they 
have  learned  already.  In  learning  the  2’s  and  3’s, 
they  learned  2  X  4,  2  X  5,  3  X  4,  and  3X5. 
With  the  use  of  these  facts  and  the  distributive 
property,  children  should  be  able  to  find  products 
for  4  X  4,  4  X  5,  5  X  4,  and  5X5. 

•  Have  children  make  arrays  for  seven  4’s  and 
eight  4’s  and  then  turn  the  arrays  to  help  see  the 
related  facts. 

Using  the  Text  Page 

•  Have  pupils  turn  the  book  to  see  the  related 
facts  in  each  picture.  You  may  have  the  children 
make  arrays  with  objects  they  have  at  their  seats 
to  illustrate  each  of  Ex.  1-3. 

•  Pupils  may  draw  pictures  of  buttons,  bells,  and 
boxes  for  Ex.  4-6,  or  they  may  draw  pictures  of 
circles,  triangles,  squares,  and  so  on. 

Individualizing  Instruction 

•  Slower  learners  may  use  objects  to  help  with 
Ex.  7-18. 

•  More  capable  children  may  check  Ex.  7-18  by 
using  the  Distributive  Property  of  Multiplication. 
For  Ex.  18,  they  may  think  “7  =  4  +  3;  4  X  4  = 
16,  4  X  3  =  12;  16  +  12  =  28.” 

•  All  pupils  may  work  in  pairs.  While  one  pupil 
uses  objects  to  make  an  array,  the  other  pupil  says 
the  M.  fact  shown  by  the  array.  To  vary  the 
activity,  one  pupil  may  give  a  M.  fact  and  the  1 
other  pupil  may  show  the  fact  in  an  array. 
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Discovering  M.  Facts  with  a  Factor  4 

Using  Commutative  Property  of  M,;  arrays  [O] 

1.  You  can  use  one  of  a  pair  of  M.  facts  to 
find  how  many  cups  are  in  picture  A. 

a.  There  are  4?_  rows  of  5?_  cups.  The  M. 
example  is  4  X  s?._  =  n.  To  find  the  answer, 
add  four  5’s  or  count  by  5’s.  n  =  ?  20 

b.  Picture  A  has  5T_  columns  of  4?_  cups. 

The  M.  example  is  5  x  4_?_  =  ft.  To  find  the 
answer,  add  _?_  4’s  or  count  by  4?_’s.  n  =  ?  20 

c.  Say  the  pair  of  M.  facts  you  have  found. 

4x5=20  5x4=20 

2.  Use  rows  and  columns  in  picture  B  to  help 
you  find  and  finish  this  pair  of  M.  facts: 

4x6  =  « 24  6  X  4  =  ft  24 

4x4=  16 

3.  What  M.  fact  can  you  find  from  picture  C 
it  another  fact  to  go  with  it?  Why?  The  two  factors  are 

Draw  pictures  for  Ex.  4-6.  Then  beside  each  picture 
show  the  pair  of  M.  facts. 

4.  7  rows  of  buttons,  4  buttons  in  a  row.  7x4=28  4x7=28 

5.  4  rows  of  bells,  9  bells  in  a  row.  4x9=36  9x4=36 


A 

&&&&& 

05030,0,0, 

00000 
0>e>e®e>e>  J 

■ 

A  A  A  A  A  A 

A  A  A  A  A  A 

A  A  A,  A  A  At 

r - 


?  Has 

equal. 


6.  8  rows  of  little  boxes,  4  boxes  in  a  row.  8x4=32  4x8=32 


Some  of  the  products  shown  in  Ex.  7-18  are  wrong. 

Add  to  check  them.  Then  write  all  of  Ex.  7-18  to  show 
the  correct  facts  and  show  the  other  fact  in  each  pair. 

4x3=  12  8x4=  32  4x8=  32  6x4  =  24 

7.  3  X  4  =  12  10.  4  X  8  =  32  13.  8  x  4  =  30  32  16.  4  X  6  =  24 

4  x  7=  28  9  x  4  =  36  4  x  2  =  8  4x9=36 

8.  7  X  4  =  2628  11.  4  X  9  =  36  14.  2  X  4  =  12  s  17.  9  X  4  =  26  36 

4x5=  20  5x4=  20  7x4  =  28 

9.  5  X  4  =  I820  12.  4  X  5  =  15 20  13.  4  X  4  =  14  i«  18.  4  X  7  =  28 
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Multiplication  Facts  for  4's 

[W] 

Mr.  Green  has  put  his  flowers  in 
9  rows  of  pots  with  4  pots  in  each  row. 

Copy  Ex.  1-9,  and  find  the  products. 
Use  the  rows  of  pots  and  count  by  4’s. 
For  Ex.  1,  use  8  rows. 


1. 

4 

2. 

4 

3. 

4 

8 

4 

_6 

32 

16 

24 

4. 

4 

5. 

4 

6. 

4 

3 

_5 

12 

4 

4 

20 

7. 

4 

8. 

9. 

4 

9 

2 

2 

36 

8 

28 

Some  products  shown  in  Ex.  10-21 
are  wrong.  Check  by  using  a  number 
line.  Then  show  each  fact  correctly. 


10.  4  x  4  =  18  i6  14.  7  x  4  =  28  18.  6  X  4  =  24 

11.  3  x  4  =  12  15.  9  x  4  =  32  36  19.  8  x  4  =  36  32 

12.  6  x  4  =  28  24  16.  5  x  4  =  24  20  20.  5  x  4  =  20 


— 

M.  Facts  for  4’s 


1X4  =  4 

2x4=8 
3x4=  ?  12 

and  so  on  to 
9x4=  ?36 


13.  9  x  4  =  36  17.  8  x  4  =  32  21.  7  X  4  =  26  28 

22.  Copy  and  finish  the  M.  Facts  for  4's  table  that 
has  been  started  for  you.  4x4=  i6;  5x4=2o;  6x4=24; 

7x4=28;  8x4=32 

23.  Which  of  these  facts  are  new  to  you?  Show  them. 

4x4=16;  5x4=20;  6x4=24;  7x4=28;  8x4  =  32;  9x4  =  36 

24.  After  each  fact  shown  for  Ex.  23,  show  the  M. 
fact  that  goes  with  it  to  make  a  pair  if  there  is  one. 

4x5=20;  4x6=24;  4x7=28;  4x8=32;  4x9=36 

25.  Does  9x4  mean  nine  4’s  or  four  9’s?  nine  4  s 


240  (two  hundred  forty) 
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Pupil’s  Objective 

To  learn  the  M.  facts  for  4’s. 

Background 

The  difference  between  M.  facts  for  4’s  and  M. 
facts  for  4  should  be  clear  to  all  pupils  who  clearly 
understood  the  difference  between  M.  facts  for  2’s 
and  2  and  M.  facts  for  3’s  and  3.  The  M.  facts 
for  4’s  are  those  in  which  4  denotes  the  number  of 
members  in  the  equivalent  sets.  The  M.  facts  for 
4  are  those  in  which  4  tells  how  many  equivalent 
sets  there  are. 

In  this  lesson  we  are  focusing  on  4  as  it  denotes 
the  number  for  each  set.  The  number  of  these 
sets  varies. 

The  table  of  M.  facts  for  4’s  shows  4  as  the 
second  factor.  The  thinking  should  be,  “one  4,” 
“two  4’s,”  “three  4’s,”  and  so  on. 

1X4=4 
2X4=  8 
3  X  4  =  12 
and  so  on 

Pre-Book  Lesson 

•  Use  objects  in  the  room  to  demonstrate  sev¬ 
eral  different  sets  of  4  things.  For  example,  you 
may  show  4  chairs,  4  pictures,  4  windows,  4  coats, 
and  so  on. 

Then,  think  of  joining  three  sets  of  4  things, 


such  as  the  sets  of  4  chairs,  4  pictures,  and  4  win¬ 
dows.  Ask  “What  is  the  number  for  the  total  set?” 

•  Have  a  child  write  a  sentence  on  the  chalk¬ 
board  to  show  the  number  for  the  total  set. 

Using  the  Text  Page 

•  Slower  learners  may  use  objects  at  their  desks  to 
assist  in  finding  the  products  for  Ex.  1-9. 

•  Draw  a  model  of  a  number  line  on  the  chalk¬ 
board  (or  use  your  commercially-prepared  one). 
Illustrate  Ex.  10  on  this  number-line  picture. 

You  may  wish  to  duplicate  a  number-line  picture 
with  points  from  0  through  40  labeled.  Pupils  may 
use  it  to  check  Ex.  10-21. 

Individualizing  Instruction 

•  After  all  pupils  have  completed  the  M.  facts 
for  4’s  table,  discuss  the  table  and  have  pupils 
state  in  their  own  words  generalizations  like  these: 

a.  Each  product  is  4  more  than  the  one  before  it. 

b.  Saying  the  products  in  order  is  like  counting 
by  4’s. 

c.  The  product  of  three  4’s  plus  the  product  of 
five  4’s  is  the  same  number  as  the  product  of  eight 
4’s.  In  fact,  have  the  pupils  tell  all  the  different 
ways  that  eight  4’s  can  be  found  by  using  the  table. 
This  is  more  work  toward  the  understanding  of  the 
Distributive  Property  of  Multiplication  over  Addi¬ 
tion. 
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Pupil’s  Objectives 

(a)  To  learn  the  M.  facts  for  4;  and  (b)  to 
extend  understanding  of  the  relationship  between 
M.  facts  for  4’s  and  for  4. 

Background 

In  the  last  lesson,  the  emphasis  was  on  sets  of 
4  things.  Now,  the  stress  must  be  on  4  sets  of  things. 
Of  course,  the  4  sets  each  have  the  same  number 
of  members. 

The  table  of  M.  facts  for  4  shows  4  as  the  first 
factor.  The  thinking  should  be,  “four  l’s,”  “four 
2’s,”  and  so  on. 

4X1=4 
4X2=  8 
4  X  3  =  12 
and  so  on 


Using  the  Text  Page 

•  Before  assigning  Ex.  1-8,  ask  children  to  tell 
how  these  examples  are  alike.  Pupils  should  state 
something  to  the  effect  that  all  examples  show 
4  numbers. 

Being  able  to  show  a  M.  fact  for  each  example 
indicates  an  understanding  of  the  relationship 
between  addition  and  multiplication.  It  would  be 
a  good  idea  to  discuss  this  part  of  the  written  work, 
making  sure  to  clearly  bring  out  this  relationship 
to  all  pupils. 

•  For  variety,  encourage  pupils  to  use  any  way 
they  wish  to  check  the  products  for  Ex.  9-15. 
They  may  add,  use  a  number  line,  or  use  objects 
on  their  desks. 

•  Have  pupils  show  the  M.  fact  for  each  of 
problems  16-20. 


Pre-Book  Lesson 

•  Use  objects  in  the  room  to  demonstrate  4 
equivalent  sets.  Perhaps  there  are  2  tables  with 
6  children  each  and  2  windows  with  6  panes 
each.  Any  four  sets  of  objects,  with  each  set  hav¬ 
ing  the  same  number  of  members,  will  serve  the 
purpose. 

•  You  may  wish  to  have  children  use  objects  at 
their  desks  in  which  they 
arrange  arrays  of  four  7’s, 
four  5’s,  four  8’s,  and  so  on. 

Each  time  an  array  is 
formed  by  the  children, 
have  them  tell  the  number 
for  each  set  and  then  how 
many  sets  in  all. 

•  Have  pupils  show  on  the  chalkboard  the  M. 
fact  for  4  shown  by  each  array. 


6 

_ 

o  o  o  o  o  o 
o  o  o  o  o  o 
o  o  o  o  o  o 
o  o  o  o  o  o 

4  sixes 


Individualizing  Instruction 

•  Slower  learners  may  illustrate  Ex.  1-8  on  a 
number  line.  Prepare  a  sheet  of  paper  showing 
10  number-line  pictures  with  points  labeled  from 
0  through  40. 

•  All  pupils  may  complete  sentences  like  the  fol¬ 
lowing:  If  6  is  one  factor  and  4  the  other ,  the  product 
is  24.  You  may  wish  to  write  the  sentence  on 
the  chalkboard  and  have  pupils  label  headings  on 
paper  as  indicated  below.  Let  A  represent  one  of 
two  factors  and  □  represent  the  other  factor  of  the 
product  represented  by  O  • 

A  !  □  j  O 
6  |  4  |  24 

Show  as  many  pairs  of  factors  and  a  product  as 
you  can  that  will  make  a  true  sentence.  Let  one 
factor  be  1,  2,  3,  or  4. 
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Multiplication  Facts  for  4 

[WJ 

Copy  each  of  Ex.  1-8  and  show  the  sum.  Then  under 
each  example  show  the  M.  fact. 


1.  4 

2.  6  3.  8  4.  5 

5.  7 

6.  9 

7.  3 

8. 

2 

4 

6 

8  5 

7 

9 

3 

2 

4 

6 

8  5 

7 

9 

3 

2 

4 

6 

8  5 

7 

9 

3 

2 

16  24  32  20  28 

4x4=  16  4  x6  =  24  4x8  =  32  4x  5  =  20  4x  7  =  28 

In  Ex.  9-15,  some  of  the  products  shown 

36 

4  x  9  =  36 

are  wrong. 

12 

4x  3=  12 

i 

8 

1x2  = 

Check  by  addition. 

For  Ex.  9  add  four  7’s, 

for  Ex.  10 

add  four  6’s,  and  so 

on.  Then  write  Ex.  9-15  correctly. 

9.  7 

10.  6 

11.  3  12. 

8  13.  5  14. 

9 

15. 

4 

4 

4 

4 

4 

4 

4 

4 

30 

28 

24 

14 

12 

32 

22 

20 

38 

36 

8 

16 

Write  answers  for  each  of  Ex.  16-20. 

24 

16.  If  6  girls  can  sit  at  a  table,  _?_  girls  can  sit  at  4 
tables. 

17.  Joe  has  4  rabbits.  Tom  has  4  times  as  many.  Tom 
has6_?_  rabbits. 


20 


1x4=4;  2x4=8;  3x4=12;  5x4=20;  6x4=24;  (two  hundred  forty-one)  241 

7x4=28;  8x4  =  32;  9x4=36  v 


2.  After  4x1  and  1x4,  how  much  greater  is  each 
product  than  the  product  just  before  it? 4  Why?  See  below. 

Yes 

3.  Is  one  factor  always  an  even  number?  Are  any  of 
the  products  odd  numbers? No 

4.  What  should  be  the  products  for  these  examples? 

40  40  44  44 

Explain,  a.  10  X  4  b.  4  X  10  e.  11x4  d.  4  X  11 

10x4=  (9x4) +4,  or  40  4x  10=  (4x 9) +4,  or  40  1 1  x4=  (10x4)  +4,  or  44  4x  1 1  =  (4x  10)  +4,  or  44 


Say  the  products  by  rows  and  by  columns. 


a 

b 

c 

5. 

7  X  428 

4  x  520 

8  X  2  i6 

6. 

4  X  2s 

9  X  3  27 

4  x  4 16 

7. 

6  X  2  12 

4  x  624 

9  x  2  is 

8. 

3  x  4  i2 

4  X  8  32 

6  x  3  is 

d  e  f  g 

4x7  28  8x3  24  9x4  36  3x8  24 

4x3  i2  5x2  io  6x4  24  3x7  2i 

5x4  20  7x2  14  3x9  27  4x9  36 

3x5  is  8x4  32  5x3  15  7x3  2i 


Make  Study  Cards  and  use  them  for  practice. 

♦  Extra  Examples.  Work  Set  68. 

#  Extra  Activity.  Work  Set  102. 

242  (two  hundred  forty-two) 

2.  For  4’s,  there  is  one  more  4  each  time. 

For  4,  there  are  4  more  l’s  each  time. 


a 
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Pupil’s  Objectives 

(a)  To  learn  more  about  the  factors-product 
relationship;  (b)  to  study  the  tables  of  M.  facts  for 
4’s  and  for  4;  and  (c)  to  say  products  for  M.  facts 
in  which  2,  3,  or  4  is  one  of  the  factors. 

Background 

In  previous  lessons,  the  M.  facts  for  4’s  and 
the  M.  facts  for  4  have  been  presented  separately. 
In  this  lesson,  they  are  presented  together.  Be  sure 
to  stress  the  Commutative  Property  of  Multiplica¬ 
tion  and  to  use  the  terms  factor  and  product. 

Pre-Book  Lesson 

Duplicate  (or  write  on  the  board)  the  first 
facts  of  the  two  tables  as  shown  below: 

one  4  =  4  four  l’s  =  4 

two  4’s  =  8  four  2’s  =  8 

three  4’s  =  n  four  3’s  =  n 

Ask  pupils  to  show  the  facts  to  complete  the 
tables  for  4  and  4’s.  If  they  need  to  use  objects, 

make  drawings,  and  so  on,  they  should  be  per¬ 

mitted  to  do  so.  After  all  pupils  are  finished,  have 
them  compare  their  products  with  the  products 
shown  in  the  tables  on  page  242  of  the  pupil’s 
book. 

Using  the  Text  Page 

•  Use  the  tables  completed  by  the  pupils  and 
the  tables  at  the  top  of  the  pupil’s  page  as  a  basis 
for  answering  questions  1-4. 

Through  your  guided  questioning,  the  pupils 
should  state  generalizations  like  these: 

a.  The  products  for  M.  facts  about  4  increase 
by  4  each  time. 

b.  Saying  the  products  in  order  is  like  counting 
by  4’s. 

c.  When  4  is  a  factor,  the  product  is  always  an 
even  number. 

•  Set  the  stage  for  later  work  with  the  dis¬ 
tributive  property  by  having  pupils  show  the  sum 
of  two  products  each  having  4  as  a  factor  as  equal 
to  some  other  product  of  which  4  is  a  factor.  For 
example,  five  4’s  +  two  4’s  =  seven  4’s. 


•  Vary  the  work  in  Ex.  5-8  by  using  these 
alternating  procedures.  Have  pupils  say  just  prod¬ 
ucts  for  one  column  and  read  the  entire  sentence 
for  the  next  column  (i.e.,  “seven  4’s  equal  28”), 
and  so  on. 

Individualizing  Instruction 

•  All  pupils  may  make  study  cards  for  M.  facts 
in  which  2,  3,  or  4  is  one  of  the  factors.  Slower 
learners  should  make  arrays  on  the  back  of  the 
study  cards  to  illustrate  the  facts. 

front  back 


4x6=24 


•  All  pupils  may  illustrate  pairs  of  M.  facts  on  a 
number  line.  Use  the  examples  in  Ex.  7-8  and 
their  related  facts. 


0  6  12  18  24 


f — 4  y — 4 — y— 4 — y—4  — y—  4  — y — 4—^ 


. . .  - . . 

0  4  8  12  16  20  24 


•  All  pupils  may  fill  in  the  squares  in  a  dupli¬ 
cated  grid  like  the  one  shown  on  Teaching  Page  226. 

•  All  pupils  may  copy  and  finish  each  example 
in  rows  5-8.  Then  they  may  show  the  M.  fact 
that  goes  with  the  fact  shown. 

•  More  capable  children  may  do  the  Extra  Activity 
suggested  in  Set  102. 

•  Use  Extra  Examples  Set  68  as  needed. 

•  Write  sentences  like  the  following  on  the  board 
or  duplicate  them  on  paper. 

5  X  □  =  20 

OX  4  =  32 

7  X  A  =  21 

6  X  4  =  □ 
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Pupil’s  Objectives 

(a)  To  extend  skill  in  column  addition  to  include 
five  addends  shown  with  1-  and  2-place  numerals; 
and  (b)  to  begin  column  addition  of  three  addends 
shown  with  3-place  numerals. 

Background 

No  new  understandings  are  necessary  to  find  the 
answers  to  these  examples.  It  is  a  matter  of  apply¬ 
ing  what  is  already  known  and  understood  to 
working  longer  examples.  Greater  concentration 
and  attention  span  is  demanded. 

Using  the  Text  Page 

Perhaps  your  pupils  will  be  motivated  by  the 
challenge  of  longer  examples.  Point  out  to  the 
youngsters  that  they  possess  all  the  necessary  skills 
to  find  the  answers  to  these  examples. 

Ask  pupils  to  describe  situations  when  it  may  be 
necessary  for  them  to  know  how  to  add  a  great 
number  of  addends. 

Before  asking  the  pupils  to  begin  the  written 
work,  have  them  scan  the  examples  to  find  one 
like  that  in  box  A;  then,  examples  like  those 
in  boxes  B,  C,  D,  and  E.  Make  the  point  that  the 


examples  in  the  boxes  are  models  which  may  be 
referred  to  if  necessary. 

Individualizing  Instruction 

•  All  pupils  may  play  the  Show  the  Answer  game 
with  the  M.  facts  in  which  2,  3,  or  4  is  a  factor. 
Hold  up  a  sentence  in  which  either  a  factor  or  the 
product  is  missing.  Pupils  hold  up  (on  command) 
the  correct  answer.  Emphasize  the  idea  of  making 
a  true  sentence. 

Instead  of  holding  up  cards  with  sentences 
written  on  them,  you  may  prefer  to  write  sentences 
on  the  chalkboard. 

•  Conduct  an  individual  interview  with  slower 
learners  to  determine  their  sources  of  difficulties  in 
working  column-addition  examples.  Have  them 
tell  you  what  they  are  doing  as  they  work  an 
example.  Ask  specific  questions  designed  to  elicit 
explanations.  The  results  of  the  interview  will  give 
you  a  basis  for  assigning  practice  material  to  elimi¬ 
nate  specific  weaknesses. 

•  More  capable  children  may  write  problems  like 
Ex.  16-20  at  the  bottom  of  page  241  and  then 
show  the  appropriate  M.  fact  to  go  with  the  prob¬ 
lem  they  have  written. 

•  Assign  Extra  Examples  Set  69  as  needed. 


NOTES 
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*  Again,  pupils  may  be  reminded  that  in  addition  we  work  with  only  two  numbers  at  a  time. 


Adding  as  Many  as  Five  Numbers 

*  Addition  a  binary  operation  [Oj 

When  we  add  as  many  as  five  numbers,  we  always  begin 
by  adding  two  of  them.  Then  to  their  sum  we  add  a 
third  number.  To  that  sum  we  add  a  fourth  number, 
and  to  that  sum  we  add  the  fifth  number. 

Ex.  A.  Think.  “15,  21,  25,  34.”  Write  “34.” 

6+4=  10,  10+  8  =  18,  18  +  7  =  25,  25+8  =  33. 

Ex.  B.  Explain  the  work,  a  Why  do  you  carry  ?  Th©  sum  of  the  ones 

*  J  J  J  is  greater  than  9. 


A 

7 

B 

56 

C 

67* 

D 

$3.49 

E 

$4.27 

8 

4 

19* 

2.56 

0.89 

6 

38 

8* 

1.08 

0.73 

4 

77 

26* 

$7.13 

2.44 

9 

8 

120*, 

$8.33 

34 

183  |  or  $1.20 

1  j 

- 

1 

Explain  Ex.  C-E.  How  many  places  do  cents  use?  2 

[wl 


Copy  each  set  of  numerals  in  a  column.  Add  and  check. 


1. 

7,  8, 

6,  5, 

,  935 

4. 

41, 

8, 

5,  7, 

9  70  7. 

38,4 

,9, 4, 

9  64 

2. 

3,  8, 

7,  9, 

,  633 

5. 

62, 

8, 

0,  7, 

5  82  8. 

8,  7, 

4,6,8 

33 

3. 

4,  6, 

9,  9, 

,  836 

6. 

26, 

5, 

2,  7, 

8  48  9. 

9,  7, 

7, 9,8 

40 

10. 

329, 

184, 

249 

762 

14. 

16*,  5*,  87*, 

/ *,  18*  $133 

11. 

193, 

245, 

413 

851 

15. 

$4.07, 

$3.09, 

$0.83 

$7.99 

12. 

248, 

256, 

67, 

396  967 

16. 

$0.79, 

$4.12, 

$3.12 

$8.03 

13. 

215, 

457, 

76, 

93  841 

17. 

$1.56, 

$5.84, 

$0.03 

$7.43 

t  Extra  Examples.  Work  Set  69. 
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*  Again  a  quick  test  on  multiplication  facts— this  time  facts  having  one  factor  no  greater  than  4. 


a  b 

1.  4  9 

4  3 

16  27 

2.  3  2 

7  4 

21  8 

3.  7  4 

4  3 

28  12 

4.  4  3 

5  6 

20  18 


*Try  These 


One  factor 

no  greater  than  4 

[w] 

Show  the  products 

on  folded 

paper. 

c  d 

C 

f 

g 

ll 

i 

j 

2  8 

4 

3 

2 

3 

6 

5 

8  4 

2 

9 

5 

4 

3 

2 

16  32 

8 

27 

10 

12 

18 

10 

9  7 

2 

5 

7 

9 

4 

3 

2  3 

6 

4 

2 

4 

8 

3 

18  21 

12 

20 

14 

36 

32 

9 

2  1 

8 

6 

4 

5 

6 

1 

7  4 

3 

2 

9 

3 

4 

3 

14  4 

24 

12 

36 

15 

24 

3 

4  8 

4 

3 

2 

4 

3 

2 

7  2 

6 

5 

9 

1 

8 

3 

28  16 

24 

15 

18 

4 

24 

6 

Cups,  Pints,  Quarts,  and  Gallons 

Measuring  liquids  [O] 

1.  What  do  we  call  things  like  water,  milk,  and  oil?  liquids 

2.  When  might  we  want  to  measure  such  things?  A"swers 

^  ^  will  vary. 

3.  When  we  measure  milk,  we  use  cups,  pints,  quarts, 
and  gallons.  In  the  picture  on  page  245,  which  thing  for 

cup 

measuring  is  smallest?  Which  is  largest?  gallon 

Not  all  cups  are  measuring  cups.  Some  cups  hold  more 
than  a  measuring  cup  and  some  hold  less.  In  this  book, 
when  you  see  “cups”  you  should  think  of  measuring  cups. 

4.  The  picture  on  page  245  shows  that  it  takes  1  cup 
of  liquid  to  make  _?dpint,  ?_2cups  to  make  1  pint,  _?_2 
pints  to  make  1  ? qt;  and  4  qt?  _  to  make  1  gallon. 


1  cup  (c.)  =  |  pint  (pt.)  2  pints  =  1  quart  (qt.) 

2  cups  =  1  pint  4  quarts  =  1  gallon  (gal.) 
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Pupil’s  Objectives 

(a)  To  practice  showing  products  on  folded 
paper;  (b)  to  learn  the  units  for  measuring  liquids; 
and  (c)  to  have  practice  in  giving  equivalent 
liquid  measurements. 

New  Word 

(page  244)  gallons 

Background 

All  units  of  liquid  measurement  have  been 
arbitrarily  selected  and  named  by  man.  As  was 
noted  earlier,  no  measurement  is  exact.  We  select 
the  unit  of  measurement  that  is  most  appropriate 
for  our  needs.  The  smaller  the  unit  of  measure¬ 
ment  the  more  precise  the  measurement  is. 

Most  children  will  probably  know  the  names  for 
the  units  of  liquid  measurement,  but  they  may  not 
know  much  about  the  units  themselves.  The  prin¬ 
cipal  purpose  of  this  lesson  is  to  give  these  terms 
fuller  meaning. 

Teacher’s  Preparation 

Arrange  to  have  some  examples  of  various  units 
of  measurement  for  use  in  the  classroom.  Children 
can  probably  bring  milk  cartons  for  a  pint,  a 
quart,  and  one-half  gallon.  If  it  is  possible  to 
obtain  an  example  of  a  cup  and  a  gallon  unit  it 
would  be  helpful. 

Pre-Book  Lesson 

•  If  water  and  a  sink  are  nearby,  have  several 
children  fill  various  containers  with  water.  Use  a 
pint  container  and  count  the  number  of  times  it 
must  be  filled  for  the  liquid  to  fill  a  quart 
container.  (Using  a  coloring  for  the  water  helps 
you  to  see  the  liquid  as  the  container  is  being 
filled.)  Do  the  same  with  a  quart  and  half-gallon 
container. 

•  Reverse  the  filling  process.  Have  a  child 
demonstrate  how  many  pint  containers  can  be  filled 
from  the  liquid  of  one  quart  container.  Do  the 
same  with  a  half-gallon  and  quart  container. 

•  If  you  have  two  or  more  different  types  of  pint 


containers,  have  children  compare  the  amount  of 
water  each  will  hold.  They  should  establish  the 
idea  that  one  pint  is  a  constant  unit  of  liquid  meas¬ 
urement  which  does  not  vary  even  though  the  pint 
containers  may  be  many  shapes. 

•  Discuss  with  children  the  different  kinds  of 
social  applications  with  which  they  are  familiar 
that  require  the  various  units  of  liquid  measure¬ 
ment  presented  in  this  lesson.  What  are  some 
examples  or  instances  in  which  the  cup  is  the  most 
appropriate  unit  of  measurement?  Is  the  gallon 
usually  used  as  a  unit  of  measurement  in  your 
mother’s  recipes?  Does  your  father  ever  buy  a  cup 
of  gasoline? 

Using  the  Text  Pages 

•  You  may  wish  to  use  the  written  work  at  the 
top  of  page  244  as  a  timed  test  on  the  M.  facts 
that  have  been  learned  so  far.  Pupils  may  want  to 
keep  a  record  of  their  time  and  number  of  errors. 
Permit  them  to  try  to  improve  in  both  time  and 
errors.  Be  careful  not  to  stress  time  to  the  point 
that  additional  errors  are  committed.  Time  may 
decrease  if  errors  do  not  increase. 

•  Use  the  containers  in  the  classroom  when 
appropriate  to  help  clarify  and  extend  any  of  the 
ideas  developed  in  Ex.  1-10.  The  pictured  rela¬ 
tionships  should  be  helpful,  but  experience  in 
using  actual  containers  is  necessary. 

•  Many  pupils  should  be  able  to  use  some  of  the 
M.  facts  they  have  just  learned  to  help  find  the 
answers  to  Ex.  11-14.  Encourage  pupils  to  use 
M.  facts  if  they  can.  Permit  those  who  need  the 
reassurance  to  draw  pictures,  dots,  arrays,  and 
so  on,  to  help  find  the  answers. 

Individualizing  Instruction 

•  Encourage  children  to  experiment  at  home 
with  different  units  of  liquid  measurement.  If  pos¬ 
sible,  they  should  help  their  parents  mix  or  make 
something  which  requires  the  use  of  such  units. 
If  there  is  a  school  cafeteria,  perhaps  a  visit  to  the 
kitchen  at  a  time  when  units  of  liquid  measure¬ 
ment  are  being  used  would  be  possible. 

•  Duplicate  a  list  similar  to  the  following.  Pupils 
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are  to  select  the  items  which  may  be  measured  by  a 
unit  of  liquid  measurement.  Then,  they  should 
indicate  the  most  common  unit  used  for  each  item 
selected. 


crackers 

syrup 

salt 

fish 

tomatoes 

gasoline 

soda  pop 

toast 

shoes 

milk 

paint 

rolls 

ham 

nails 

water 

•  Duplicate  (or  write  on  the  chalkboard)  exer¬ 
cises  like  the  following.  All  pupils  are  to  write  = 
or  >  or  <  to  make  each  a  true  sentence. 

(4X3) _ (2X7) 

(4X7) _ (9X3) 

(6  X  4) _ (3  X  8) 

Pupils  may  use  such  objects  as  buttons  or  spools 
to  form  arrays  or  they  may  draw  dot  arrays  to  help 
with  these  examples. 

•  More  capable  children  may  try  finding  the  solu¬ 
tions  to  sentences  like  the  following: 


(7  X  3)  +  4  =  n  n  =  ? 

(4  X  2)  +  n  =  11  n  =  ? 

(n  X  4)  +  2  =  18  n  =  ? 

19  -  (5  X  3)  =  n  n  =  ? 

There  are  many  different  ways  to  write  sentences 
of  this  type.  The  idea  is  to  give  additional  practice 
with  the  M.  facts  as  well  as  to  give  practice  in 
using  addition  and  subtraction  skills.  Drill  of  this 
type  is  interesting  and  self-motivating. 

•  For  each  M.  fact  completed  in  Ex.  1-4, 
slower  learners  may  show  the  M.  fact  to  make  a  pair. 

Reminder 

Continue  to  maintain  and  extend  the  following: 

a.  the  construction  of  charts  and  tables  from 
data  which  has  been  gathered  in  connection  with  a 
science  or  social-studies  unit 

b.  the  solving  of  problems  based  on  information 
given  in  a  table  or  chart 

c.  the  use  of  measurements  of  distance  and 
weight  which  have  been  taught  previously 
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Cups,  pints,  quarts,  or  gallons?  Tell  which. 

pint 

5.  Mrs.  Kane  buys  i  ?  of  cream  a  day. 

cup 

6.  Ann’s  mother  used  about  1  ?  of  milk 
in  a  small  cake. 

ga  lions 

7.  Gasoline  for  airplanes  is  measured  in  ?_. 

pint 

8.  The  boys  each  bought  i  ?  of  milk  for 
lunch. 


1  c.  or  |  pt. 


2  c.  or  1  pt. 


9.  3  quarts  is  less  than  1  _?  .  gallon 

10.  Mr.  Bell  buys  4 
changes  oil  in  his  car. 


quarts 

of  oil  when  he 


Write  only  the  missing  numerals. 


[W] 


11.  1  pt.  =  2  c.,  so 
6  .. 

?  C. 

10 

=  c. 

18  *> 

*  c 


a.  3  pt 

b.  5  pt. 

c.  9  pt. 

12.  1  qt.  =  2  pt., 

10  -s 


so 


pt. 

pt. 

pt. 

pt. 


a.  2  qt. 

b.  4  qt. 
c*.  5  qt. 
d.  7  qt. 

13.  1  gal.  =  4  qt.,  so 

a.  3  gal.  =  ?  qt. 

b.  5  gal.  =2°  ?  .  qt. 

c.  6  gal.  =  ?  .  qt. 

g 

d.  2  gal.  =  ?  qt. 

14.  Do  you  know?  a  gal. 


d.  7  pt. 

e.  8  pt. 

f.  4  pt. 

e.  3  qt. 

f.  9  qt. 
ft*  6  qt. 
h.  8  qt. 

e.  4  gal. 

f.  8  gal. 

g.  7  gal. 

h.  9  gal. 

=  2  ?  .  qt. 


14. 


16. 


C. 

C. 


2  pt.  or  1  qt. 


. 

1 

. 

on. 

36 


qt. 


4  qt.  or  1  gal. 


(two  hundred  forty-five)  245 


*  Multiplying  Tens 


10 

addend 

10 

addend 

10 

addend 

n 

sum 

B 

10 

factor 

X  3 

factor 

30 

product 

IOJ 

Each  box  in  the  picture  has  10  pieces  of  candy.  How 
many  pieces  are  there  in  3  boxes?  3  X  10  =  n 

1.  Count  the  candies  by  10’s.  How  many?  30 

2.  Ex.  A.  Add  tens.  The  sum  is  _?_.  30 

3.  Why  can  you  multiply  instead  of  adding?  The  sets 

ore  equivalent. 

4.  Ex.  B.  Think ,  “3  times  1  ten  =  3  tens,  or  _?_.”  30 

10  3  30 

5.  The  factors  are  ^?_  and  _?_.  The  product  is  _?_. 

You  multiply  tens  in  the  same  way  that  you 
multiply  ones. 


Say  “times”  for  X ,  as  you  read  and  finish  Ex.  6-9. 


6.  4  x  1  =  4,  so 

4  40 

4  x  1  ten  =  _?_  tens,  or  _?_. 

7.  3  X  2  =  6,  so 

6  60 

3x2  tens  =  _?_  tens,  or  _?_. 


8.  3  x  3  =  9,  so 

tens  90 

3x3  tens  =  9  _?_,  or  _?_. 

9.  4  X  2  =  8,  so 

8  80 

4x2  tens  =  _?_  tens,  or  _?_. 


Explain  Ex.  10-12.  Tell  how  to  finish  Ex.  13-15. 

10.  30  11.  20  12.  10  13.  40  14.  20  15.  20 

X  3  X  2  X  3  X  2  X  3  Xl 
90  ~40  30  T"  ~T  ? 

246  (two  hundred  forty-six)  80  60  20 

*When  pupils  find  that  they  multiply  tens  in  the  same  way  that  they  multiply  ones,  this  new 
skill  will  not  seem  difficult.  Using  place— value  ideas  is  much  help  in  the  more  difficult 
phases  of  all  four  operations-A.,  S.,  M.,  and  D. 
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Pupil’s  Objectives 

(a)  To  begin  to  learn  how  to  multiply  tens; 
and  (b)  to  review  and  practice  some  skills  in 
addition. 

Background 

On  page  246  is  a  first  introduction  to  multiplica¬ 
tion  using  a  2-place  numeral  and  a  1 -place  numeral. 
In  this  lesson,  the  2-place  numeral  shows  only  a 
number  of  tens.  Also,  you  will  observe  that  no 
carrying  is  involved  when  multiplying  the  number 
of  tens. 

In  the  introductory  stage,  the  total  is  obtained 
by  counting,  then  by  adding,  and  finally  by  mul¬ 
tiplying. 

The  use  of  objects  and  teaching  aids  is  deliber¬ 
ately  kept  at  a  minimum.  By  this  time,  the  relation¬ 
ship  between  addition  and  multiplication  should 
be  well  established.  Objects  have  been  used  ex¬ 
tensively  in  previous  lessons  when  learning  basic 
M.  facts.  And,  they  will  be  recommended  in 
future  lessons  for  discovering  and  mastering  basic 
M.  facts.  Now,  we  are  using  the  M.  facts  to 
multiply  tens  and  eventually,  of  course,  to  multiply 
hundreds. 

Make  sure  your  pupils  understand  the  writing 
of  numerals  for  the  product  and  why  they  are 
written  where  they  are.  An  understanding  of 
place  value,  of  course,  is  the  key  to  the  explanation. 
For  example  in  Ex.  10,  9  in  ten’s  place  is  used  to 
show  the  product  9  tens,  or  90. 

On  page  246,  the  word  “times”  is  used  for  the 
first  time  in  reading  sentences  indicating  multi¬ 
plication.  With  understanding  well  established, 
pupils  should  be  able  to  say  “four  times  twenty” 
rather  than  “four  20’s.”  The  advantage  of  using 
“times”  increases  as  the  numbers  being  multiplied 
become  greater. 

Teacher’s  Preparation 

Have  a  teaching  aid  available  on  which  you  can 
show  three  10’s.  You  may  wish  to  use  a  flannel 
board*,  a  peg  board,  an  abacus*,  and  so  on. 

*  See  2  and  10,  page  xix. 


Pre-Book  Lesson 

•  Present  a  problem  similar  to  the  following: 

There  are  10  players  on  a  kickball  team.  How 
many  players  would  there  be  on  three  teams? 

Pupils  may  use  objects  to  represent  the  players  on 
each  team.  Direct  pupils  to  arrange  objects  to 
show  three  groups. 

You  may  wish  to  use  a  pocket  chart**  to  show 
tens  and  that  the  answer  will  be  tens.  Have  children 
tell  different  ways  they  can  find  the  total.  Some 
will  count  (either  by  ones  or  by  tens);  others  will 
add  tens;  and  some  will  multiply. 

Point  out  that  the  problem  is  concerned  with 
10  three  times.  We  may  say  “three  times  ten.” 
Write  “3  X  10”  on  the  chalkboard  and  point  out 
that  the  symbol  X  may  be  read  “times.” 

•  State  a  similar  problem.  This  time,  omit 
counting  and  adding.  Have  pupils  draw  (p  -bundle 
pictures  and  then  show  the  multiplication  in  two 
ways,  as  shown  below. 

0  -pictures 


0 

0 

2  tens 

20 

0 

0 

X3 

X3 

0 

0 

6  tens 

60 

•  Guide  pupils  to  state  in  their  own  words  a  gen¬ 
eralization,  such  as,  “You  multiply  tens  in  the  same 
way  that  you  multiply  ones.” 

Using  the  Text  Pages 

•  Use  Ex.  1-15  to  extend  and  strengthen  the 
ideas  and  understandings  just  developed  in  the 
Pre-Book  Lesson.  For  pupils  who  need  more  objec¬ 
tive  presentation,  use  objects  and  teaching  aids 
as  appropriate. 

Note:  Multiplication  is  a  binary  operation.  We 
operate  on  two  numbers  and  get  a  third  number 
called  the  product.  Even  though  we  may  use  addi¬ 
tion  as  a  basis  for  understanding  and  in  finding  a 
product,  we  eventually  want  children  to  perform 
the  binary  operation  of  multiplication. 

**  See  21,  page  xix. 
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•  When  discussing  Ex.  10-15,  have  pupils 
state  that  there  are  no  ones  in  30,  so  we  must 
show  there  are  no  ones  in  the  product.  The 
9  tells  us  there  are  9  tens  in  the  product. 

•  Circulate  among  the  children  as  they  are  work¬ 
ing  Ex.  16-27  to  determine  if  and  where  they  may 
be  having  difficulty.  Asking  a  child  to  tell  you 
how  he  finds  the  answer  will  give  you  insight  as  to 
what  kind  of  reteaching  must  be  done. 

Individualizing  Instruction 

•  All  pupils  may  do  the  written  work  at  the  bot¬ 
tom  of  page  247.  You  may  want  to  ask  some  pupils 
to  show  the  sums  for  each  column  separately,  as 
suggested  on  pupil’s  page  238. 

•  Slower  learners  may  draw  <0  -bundle  pictures 
to  illustrate  Ex.  16-27  at  the  top  of  page  247. 

Picture 

0  0  0  0  4  tens  40 

0  0  (p  (p  X2  X2 

8  tens  80 

•  Slower  learners  (and  perhaps  others)  may  gain 


30 

X3 

90 


greater  insight  by  using  dimes  to  demonstrate  the 
idea  presented  in  this  lesson.  For  example,  if  an 
item  cost  two  dimes  (20^),  then  how  much  would 
4  such  items  cost?  Permit  pupils  to  use  coins  or 
representations  of  coins  to  illustrate  the  situation. 
Other  items  may  cost  3  dimes  and  still  others  may 
cost  4  dimes.  Point  out  the  relationship  between 
3  dimes  and  3  tens. 

•  The  enrichment  material  in  the  middle  of 
page  247  may  be  tried  by  any  children  who  are 
adequately  prepared  for  it.  Bring  out  the  game 
element  in  this  activity  in  that  matching  of  items 
is  required.  Children  are  to  determine  which  item 
in  the  box  matches  each  of  the  items  in  Ex.  2-10. 
Ask  children,  “What  number  is  named  in  Ex.  2?” 
Then  tell  them,  “Find  a  name  for  the  same  number 
in  the  box.” 

•  Slower  learners  may  need  more  practice  with 
the  basic  M.  facts  that  have  been  introduced  to 
date.  They  may  match  answer  cards  with  multipli¬ 
cation  sentences  they  have  prepared.  They  may 
play  the  Show  the  Answer  game  with  the  sentences. 
Or,  they  may  be  timed  on  working  the  examples  at 
the  top  of  page  244. 
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Write  the  work  for  Ex.  16-27.  Box 
for  Ex.  16. 

16.  three  10’s  30  20.  2  X  20  4o 

17.  two  10’s  20  21.  4  X  20  so 

18.  3  X  20  60  22.  two  30’s  60 

19.  two  40’s  so  23.  3  x  10  30 

Do  You  Like  to  Try  New  Things? 

Enrichment  [W] 

For  Ex.  1,  (4  X  4)  +  4  =  20.  In  the  box.,  Ex.  b  has 
the  same  answer.  So,  write  “(4  X  4)  +  4  =  5  x  4.” 

Follow  this  plan  for  Ex.  2-10. 

1.  (4  x  4)  +  4  =5x4  6.  (4  X  10)  -  4  =  4x9 

2.  (9  X  2)  +  6  =sx3  7.  (3x6)  +  0=2x9 

3.  (7  X  4)  +  2  =3xio  8.  (6  X  4)  -  9  =  5x3 

4.  (9  X  4)  -  4=4x8  9.  (3  X  7)  -  9=4x3 

5.  (3x5)  +  6=7x3  10.  (8  x  4)  -  5  =  9x3 


To  Keep  in  Practice 

Column  A.  [W] 


Copy  each  set  < 

of  numerals 

in  a  column.  Add  and 

check. 

1. 

9,  0,  9,  9,  9  36 

3.  58,  1, 

5,  9,  7  so 

5. 

34,  9, 

8,  4,9 

64 

2. 

7,  8,  6,  7,  9  37 

4.  40,  8, 

77,  12,  5 

142  6. 

47,  4, 

8,  6,9 

74 

7. 

85,  8,  79,  29, 

16  217 

10. 

$4.00, 

$2.06, 

$2.52 

$8.58 

8. 

7,  59,  8,  66,  73  213 

11. 

$1.56, 

$5.04, 

$0.83 

$7.43 

9. 

452,  24,  300, 

126  902 

12. 

$2.24, 

$3.05, 

$0.42 

$5.71 
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r 

l 

a.  7  X  3 

f. 

5x3 

b.  5  X  4 

g- 

9x3 

c.  3  X  10 

h. 

4x9 

d.  4  x  8 

• 

1. 

4x3 

e.  8  X  3 

• 

J- 

mmmtm 

2x9 

[W] 

C  shows  the  work 

24.  4  X  10  40 

25.  three  30’s  90 

26.  2  X  40  so 

27.  three  20’s  60 


10 

_3 

30 


Multiplying  with  2-Place  Numerals 

*  Using  the  Commutative  and  Distributive  Properties ;  no  renaming  [O] 

Each  of  three  mats  is  made  of  32  sticks.  How  many 
sticks  in  all  were  used  to  make  the  three  mats? 


To  find  the  number  for  the  total,  you  can  add  as  in 
Ex.  A;  but  it  is  better  to  multiply  instead.  Why?  it  is  faster. 

Ex.  B-D  show  a  way  to  multiply.  Think  of  32  as 
30+2  or  2  +  30.  Then  find  the  product  of  the  ones 
(Ex.  B)  and  the  product  of  the  tens  (Ex.  C).  Then  add 
those  products  (Ex.  D). 


Ex.  E  shows  the  short  way  to  multiply  3  X  32. 

one ’s 

Ones:  3x2.  Write  “6”  in  _?_  place  for  the  product. 

ten’s 

Tens:  3x3.  Write  “9”  in  _?_  place  for  the  product. 
The  product  of  3  X  32  is  _?_.  96 

Explain  Ex.  1-5  as  in  Ex.  B-D.  For  Ex.  1  say, 

“2  x  4  =  8,  2  X  20  =  40,  8  +  40  =  48.” 

1.  24  2.  31  3.  42  4.  33  5.  43 

X  2  X3  X  2  X  3  X  2 

48  93  84  99  86 

Now  say  Ex.  1-5  the  short  way.  For  Ex.  1  say, 
“2x4=  8.”  Write  “8”  in  one’s  place  for  the  product. 
Say,  “2x2  =  4.”  Write  “4”  in  ten’s  place  for  the 
product.  The  product  of  2  x  24  is  48. 

248  (two  hundred  forty-eight) 

*  The  ideas  of  expanded  notation  (32  =  30  +  2)  and  the  commutative  property,  (30  +  2  =  2  +  30), 
have  been  utilized  earlier.  Now  the  idea  is  utilized  of  distributing  the  multiplication  over 
addition,  3x  (2  +  30)  expressed  as  (3x2)  +  (3x30). 
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Pupil’s  Objective 

To  learn  to  multiply  tens  and  ones  by  the  factor 
2,  3,  or  4,  when  there  is  no  carrying  to  ten’s  place. 

New  Word 

(page  248)  mats 

Background 

The  distributive  property  is  expressed  in  its  most 
general  form  as  a  X  {b  +  c)  =  (a  X  b)  +  (a  X  c) . 
This  very  important  principle  is  one  which  brings 
two  operations  together.  In  the  child’s  mind,  we 
use  one  operation  to  help  find  the  solution  to 
another.  Thus  far,  we  have  used  the  principle  in 
such  a  way  that  addition  is  used  to  help  find  the 
product  for  a  multiplication  fact.  More  technically, 
we  say  multiplication  is  distributed  over  addition. 

The  illustration  below  shows  how  the  distribu¬ 
tive  property  has  been  used  so  far  to  enhance 
understanding  of  multiplication  and  serve  as  a 
basis  for  learning  and  mastering  the  M.  facts. 

3  X  7  =  3  X  (2  +  5)  =  (3  X  2)  +  (3  X  5) 
a  X  (b  +  c)  —  {a  X  b)  +  {a  X  c) 

In  the  lesson  on  page  248  and  in  subsequent 
lessons,  the  distributive  property  will  be  used  to 
give  fuller  understanding  of  multiplication  with  2- 
and  3-place  numerals. 

4  X  52  =  (4  X  50)  +  (4  X  2) 

In  this  example,  52  has  been  renamed  as  (50  + 
2).  We  find  the  partial  product  of  (4  X  2)  and 
the  partial  product  of  (4  X  50)  and  then  add  the 
two  partial  products  to  find  the  product  of  (4  X  52) . 

Pre-Book  Lesson 

•  Write  the  following  examples  on  the  chalk¬ 
board  and  ask  different  pupils  to  come  to  the 
chalkboard,  show  the  products,  and  explain  the 
work. 

40  20  30 

X2  X3  X3 

•  Write  the  following  on  the  chalkboard  and 
ask  pupils  to  show  the  products  and  explain  the 


work.  This  particular  skill  has  not  been  developed 
previously,  but  it  should  not  be  difficult  to  develop 
it.  It  merely  involves  carrying  to  hundred’s  place. 

70  40  80  60 

X2  X4  X3  X4 

•  On  the  chalkboard,  write  in  vertical  form  the 
example  2X2.  Ask  a  child  to  show  the  product 
and  explain  what  it  means. 

•  Leave  the  above  example  on  the  board  and 
immediately  to  its  left  write  in  vertical  form  the 
example  2  X  40.  Ask  a  different  child  to  show  the 
product  and  explain  the  work.  At  this  point,  you 
should  have  written  on  the  board  something  like 
the  work  below. 

40  2 

X2  X2 

•  Write  and  ask,  “What  number  is  named  by 
(40  -f-  2)?”  Relate  this  to  the  two  examples 
written  on  the  chalkboard.  “Suppose  we  write  our 
example  as  shown  at  the 
right.  How  was  the  product 
found?” 

Check  the  product  by  add¬ 
ing  42  +  42. 

You  may  wish  to  write  the  example  as 

4  tens  2  ones 
X2 

8  tens  4  ones,  or  84 

Using  the  Text  Pages 

•  As  Ex.  1-6  are  being  discussed,  refer  back  to 
any  of  the  Pre-Book  Lesson  which  may  provide 
additional  insight  or  clarification.  Have  pupils 
make  (fc>  -bundle  pictures  if  it  helps  in  developing 
understanding. 

•  Discuss  each  of  Ex.  7-12  separately.  Ask  a 
child  to  read  a  sentence  for  each  example.  Then, 
have  him  tell  whether  the  sentence  is  true  or 
false. 

You  may  wish  to  have  pupils  use  any  of  the 
techniques  suggested  in  the  Pre-Book  Lesson  for 
checking  each  answer  shown. 
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(40  +  2) 

X  2 

(80  +  4),  or  84 


•  Observe  the  written  work  for  Ex.  13-16  to 
note  a  lack  of  understanding  or  incorrect  proce¬ 
dures.  Ask  questions  of  children  if  you  doubt  their 
comprehension.  In  these  exercises,  products  are 
shown  with  2-  and  3-place  numerals. 

Work  with  slower  learners  either  individually  or 
in  a  small  group  to  clarify  misunderstandings  and 
to  prevent  poor  procedural  habits  from  becoming 
fixed. 

More  capable  children  may  find  “timed  races”  an 
added  bit  of  excitement  in  doing  the  rows  at  the 
bottom  of  page  249.  Time  them  by  rows.  Pupils 
with  a  high  degree  of  accuracy  may  then  improve 
upon  their  speed  of  response. 

Individualizing  Instruction 

•  As  slower  learners  progress  toward  correct  pro¬ 
cedures  and  understanding,  they  may  be  helped 
by  one  or  more  of  the  following  activities: 

a.  Make0  -bundle  pictures  to  show  the  example. 

0  0  0  000  ////  64 

0  0  0000  //  //  X2 

128 

b.  Show  tens  and  ones  as  indicated  below. 

64  =  6  tens  and  4  ones 

X2  _ X2 

12  tens  and  8  ones,  or  128 

c.  Write  the  2-place  numeral  in  expanded  nota¬ 
tion,  as  shown  below. 

64  =  (60  +  4) 

X2  X2 

120  +  8,  or  128 


•  Some  slower  learners  may  need  additional  work 
with  the  basic  M.  facts.  They  may  use  their  prac¬ 
tice  cards  or  perhaps  illustrating  M.  facts  in  a 
number-line  picture  would  be  valuable  practice. 
If  they  use  a  number-line  picture,  have  them  illus¬ 
trate  related  facts  as  indicated  below. 


0  1  2  3  4  5  6  7  8  9  10  11  12  13  1415 


M  •  •'  • — ♦ — -  *  * — • — •  * — ■ — ♦  « — • — •  «  p- 

0  1  2  3  4  5  6  7  8  9  10  11  12  13  14  15 


•  More  capable  children  may  gain  greater  insight 
into  the  distributive  property  by  engaging  in  an 
activity  like  the  following: 

A  package  of  balloons  cost  310.  Show  in  as  many 
different  ways  as  you  can  the  cost  of  five  packages  of 
balloons. 


Examples  of  pupil  responses  are: 


a.  3  packages 

930 

2  packages 

+  62^ 

5  packages 

1 550,  or  $1.55 

b. 2  packages 

62  i 

2  packages 

620 

1  package 

+31f£ 

5  packages 

1550,  or  $1.55 

c.  1  package 

31^ 

4  packages  +124^ 

5  packages 

1550,  or  $1.55 

•  Use  Extra  Examples  Sets  70  and  71  for  all 
pupils  as  deemed  necessary. 
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6.  Patty  and  Ann  made  four  mats 

with  32  sticks  in  each.  For  the  4  mats 

128 

they  used  sticks.  4  x  32  =  n 
Explain  the  work  for  Ex.  F.  What  is 

new  in  this  multiplying?  Showing  a  product 

°  having  hundreds. 


Ex.  8,  10,  12  Ex.  8  2x  3  =  6  2  x8=  16 

Which  products  for  Ex.  7—12  are  shown  wrong?  Why?  ex'.  3x5=6 


92 

8.  83 

9.  31 

10.  71 

11.  64* 

12.  92* 

3 

2 

4 

3 

2 

3 

276 

85 

124 

214 

128*, 

275*, 

or  $1.28  or  $2.75 


Copy  and  multiply.  Check  by  adding. 


|w) 


a 

b 

c 

d 

e 

f 

s 

h 

• 

1 

j 

13.  72 

82 

32 

93 

41 

83 

44 

71 

62 

73* 

3 

2 

3 

3 

4 

3 

2 

3 

4 

3 

216 

164 

96 

279 

164 

249 

88 

213 

248 

$2.19 

14.  83 

31 

23 

91 

72 

82 

22 

62 

31 

92* 

2 

4 

3 

2 

4 

3 

4 

2 

3 

2 

166 

124 

69 

182 

288 

246 

88 

124 

93 

$1.84 

15.  42 

73 

52 

82 

61 

53 

93 

32 

62 

71* 

3 

2 

2 

4 

2 

3 

2 

4 

3 

4 

126 

146 

104 

328 

122 

159 

186 

128 

186 

$2.84 

16.  43 

63 

24 

92 

52 

43 

91 

51 

74 

51* 

2 

3 

2 

3 

4 

3 

4 

3 

2 

2_ 

86 

189 

48 

276 

208 

129 

364 

153 

148 

$1.02 

Extra  Examples. 

Work  Sets 

70  and  7 1 . 

(two  hundred  forty-nine)  249 


To  Keep  in  Practice 


A.,  S.,  and  M.  [W] 


Copy  and  work.  Watch  the  signs! 

1.  4  X  91364  7.  608  —  99  509  13.  169  —  72  97  19.  2  X  84<£  $1.68 

2.  207  +  389596  8.  3  x  41  123  14.  3  x  80  240  20.  $6.95  -  $0.78  $6.17 

3.  679  -  452  227  9.  4  x  62  248  15.  97  +  732  829  21.  3  X  93t  $2.79 

4.  7  X  40  280  10.  721  -  98  623  16.  4  x  41  i64  22.  $0.68  +  $6.74  $7.42 

5.  863  -  739124  11.  2  X  24  48  17.  4  X  82  328  23.  $6.36  -  $5.53  $o.83 

6.  3  X  73219  12.  502  -  164338  18.  3  X  73  219  24.  3  X  81tf  $2.43 

Copy  each  set  of  numerals  in  a  column,  and  add. 

25.  452,  24,  300,  126  902  27.  $0.40,  $0.04,  $1.00,  $0.79  $2.23 

26.  29,  389,  293,  95  806  28.  $1.69,  $0.84,  $3.08,  $2.64  $8.25 

4  Extra  Examples.  Work  Set  72. 

Add?  Subtract?  Multiply? 

Writing  n-examples  [O] 

Tell  why  you  should  add  or  subtract  or  multiply  in 
each  of  problems  1-9. 

1.  A  truck  driver  worked  152  hours  in  April  and 
139  hours  in  May.  How  many  more  hours  did  he  work 

April  than  in  IVLay^  Subtract  to  find  number  for  other  part.  13  hours. 


2.  In  the  two  months,  the  driver  worked  how  many 
hours?  Use  numbers  from  Ex.  1.a«m  to  find  number  for  total. 

291  hours.  152+  139=n 
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Pupil’s  Objectives 

(a)  To  review  and  practice  the  addition,  sub¬ 
traction,  and  multiplication  skills  which  have  been 
learned;  (b)  to  write  appropriate  rc-sentences  for 
addition,  subtraction,  and  multiplication  problems; 
and  (c)  to  use  symbols  of  equality  and  inequality  in 
completing  addition,  subtraction,  and  multiplica¬ 
tion  sentences  to  make  true  sentences. 

New  Word 

(page  251)  onions 

Background 

No  new  skills  are  developed  in  the  material  on 
these  pages.  Perhaps  you  will  want  to  use  each  of 
the  three  separate  sections  as  a  practice  test  in 
preparation  for  the  end-of-chapter  tests.  An  anal¬ 
ysis  and  discussion  of  specific  errors  made  on  these 
practice  tests  will  give  pupils  a  basis  for  appro¬ 
priate  review  or  relearning.  It  will  give  you  a  basis 
for  identifying  common  sources  of  weaknesses  or 
difficulties  in  order  to  conduct  small-group  remedial 
lessons. 

Pre-Book  Lesson 

If  you  use  these  exercises  for  practice  tests,  pre¬ 
pare  your  pupils  as  if  for  a  regular  testing  situation. 
However,  be  sure  to  let  them  know  that  each  is  a 
practice  test  and  that  they  are  taking  it  to  discover 
their  sources  of  errors.  It  will  help  them  to  do  as 
well  as  possible  on  the  regular  tests  which  are 
coming  soon. 

Use  whatever  form  of  review  you  consider  neces¬ 
sary  before  having  pupils  proceed  with  the  written 
work. 

Using  the  Text  Pages  (page  250,  top) 

Slower  learners  may  be  assigned  just  part  of  Ex.  1- 
28  if  the  amount  of  work  seems  to  be  excessive 
for  them. 

Using  the  Text  Pages  (page  250,  bottom; 
page  251,  top) 

First,  ask  different  pupils  to  read  each  problem 


and  then  tell  what  operation  should  be  used  to 
solve  the  problem.  Be  sure  to  emphasize  the  why 
of  using  each  particular  operation. 

Have  pupils  write  the  answer  to  each  problem. 

Then,  have  pupils  write  an  ^-sentence  for  each 
problem.  It  may  be  necessary  for  you  to  read  each 
problem  with  the  slower  learners. 


Using  the  Text  Page  (page  251,  bottom) 

For  Ex.  1-12,  the  pupil  is  required  to  work  two 
different  examples.  Then  he  must  decide  about 
the  two  answers.  Finally,  he  must  write  a  sentence 
using  the  correct  symbol  to  describe  the  relation  be¬ 
tween  the  two  numbers.  Stress  the  importance  of 
writing  true  sentences. 


Individualizing  Instruction 

•  More  capable  children  may  find  a  challenge  in 
estimating  the  answers  in  the  written  work  at  the 
bottom  of  page  251.  After  they  have  made  their 
estimates,  they  should  write  a  sentence  using  the 
correct  symbol  of  equality  or  inequality  to  make  a 
true  sentence.  Then,  they  should  check  their  esti¬ 
mates  for  accuracy  by  working  each  example  com¬ 
pletely. 

•  All  pupils  may  fill  in  the  frames  to  make  this  a 
true  sentence: 

One  factor  is  represented  by  A,  the  other  factor 
is  represented  by  O ,  and  the  product  is  represented 
by  □. 


A 

6 

2 


O 

3 

7 


□ 

18 

14 


•  A  review  of  fractions  may  be  appropriate  at 
this  time  in  preparation  for  the  end-of-chapter 
tests.  Use  “is  greater  than”  or  “is  less  than”  to 
make  each  a  true  sentence. 


•  You  may  find  some  slower  learners  who  need 
review  practice  on  addition  and  subtraction  facts. 
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o 

7 


□ 

13 


Have  a  more  capable  pupil  direct  them  in  the  Show 
the  Answer  drill  with  facts.  Or,  you  may  prefer  to 
have  them  fill  in  the  frames  to  make  this  a  true 
sentence.  (See  the  top  of  the  second  column): 

Let  <^)>  represent  one  addend  and  O  represent 
the  other  addend  of  the  sum  represented  by  □. 


O 

6 

•  More  capable  children  may  rewrite  each  of  Ex. 
1-12  on  page  251  so  that  in  each  parentheses  is  a 
name  for  the  same  number. 


NOTES 


Teacher’s  Page  251 


4.  Jim  Troy  drove  his  truck  31  hours  a  week  for  4 
weeks.  In  the  4  weeks  how  many  hours  did  he  drive? 

Sets  equivalent,  so  multiply  to  find  number  for  total.  124  hours.  4x31=n 

5.  Jim  had  100  boxes  of  oranges  on  his  truck,  large 
oranges  in  39  boxes  and  small  ones  in  _?_  boxes. 

Subtract  to  find  number  for  other  part.  100  -  39  =  n 

6.  He  had  4  bags  of  onions,  each  bag  weighing  80 
pounds.  What  was  the  total  weight  of  the  onions? 

Sets  equivalent,  so  multiply  to  find  number  for  total.  320  bags.  4x  80  =  n 

7.  Jim  Troy  and  Joe  Clark  are  taking  a  load  710  miles. 

If  Jim  drives  328  miles,  how  far  will  Joe  drive? 

Subtract  to  find  number  for  other  part.  382  miles.  710  —  328  =  n 

8.  Joe  stopped  after  driving  156  miles.  Then  he  drove 
106  miles  more.  How  many  miles  was  that?  Add  to  find  number 

for  total.  262  miles.  156  +  106  =  n 

9.  If  Dick  Stone  drives  his  truck  about  42  miles  an 

hour,  how  far  can  he  go  in  4  hours?  Sets  equivalent,  so  multiply  to  findj 

number  for  total.  1  68  miles .  4  x  42  =  n 

[W] 


Write  your  work  for  problems  1-9. 
Write  an  ^-example  for  each  problem. 


yV..y>  t 


Greater  Than?  Less  Than?  Equal  To? 

Equalities  and  inequalities  [W] 

In  Ex.  1,  4  x  31  =  124,  and  66  +  66  =  132.  So,  you 
would  write,  “(4  x  31)  <  (66  +  66).”  Work  this  way  for 
Ex.  2-12,  using  =  or  >  or  <. 

1.  (4  X  31)  _?_  (66  +  66) 


> 


< 


2.  (800  -  465)  _?_  (9  X  40) 

3.  (3  X  60)  _?_  (4  X  42) 

4.  (143  +  136)  3_  (3  X  93) 

5.  (8  X  40)  _?_  (846  -  539) 

6.  (511  -  389)  _?_  (2  x  94) 


7.  (98  +  107)  (5  X  40) 

8.  (4  x  72)  J.  (510  -  122) 

9.  (3  X  82)  .?.  (4  x  92) 

10.  (505  -  216)  _?.  (3  X  72) 

11.  (3  X  81)  .?.  (583  -  290) 

12.  (6  X  30)  _?_  (2  X  82) 
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Oral  Practice 


M.  facts  with  factor  2,  3,  4 


Say  the  products  by  rows  and 

then  by 

columns. 

a 

b 

c 

d 

e 

f 

g 

h 

• 

1 

1. 

5 

2 

7 

2 

3 

6 

3 

4 

5 

2 

4 

3 

8 

5 

2 

9 

6 

4 

10 

8 

21 

16 

15 

12 

27 

24 

20 

2. 

6 

2 

4 

4 

9 

8 

2 

3 

4 

3 

9 

8 

3 

3 

4 

7 

3 

2 

18 

18 

32 

12 

27 

32 

14 

9 

8 

3. 

3 

8 

3 

4 

6 

2 

9 

7 

4 

7 

2 

6 

9 

4 

6 

2 

2 

7 

21 

16 

18 

36 

24 

12 

18 

14 

28 

4. 

7 

3 

5 

8 

4 

2 

9 

3 

4 

4 

8 

3 

3 

4 

5 

4 

4 

5 

28 

24 

15 

24 

16 

10 

36 

12 

20 

Can  You  Solve  Problems? 

Problem  Test  6 

Write  your  work  for  problems  1-8. 

1.  The  first  time  Jimmy  bowled,  he  learned  that  he 
could  roll  the  ball  20  times  in  a  game.  In  3  games,  how 
many  times  could  he  roll  the  ball?  60  times 

2.  In  his  first  game  Jimmy’s  score  was  48.  In  his 
second  game  it  was  53.  How  many  more  points  did 
Jimmy  make  in  the  second  game  than  in  the  first?  5  points 

3.  The  highest  score  one  can  make  in  a  game  is  300. 
How  much  less  than  this  was  Jimmy’s  score  of  53?  247 


4.  It  cost  20^  for  Jimmy  to  bowl  a  game.  He  bowled 
4  games.  How  much  did  he  have  to  pay  for  them?  so* 
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Pupil’s  Objectives 

(a)  To  have  practice  in  saying  the  products  for 
M.  facts  in  which  one  factor  is  2,  3,  or  4;  and  (b)  to 
take  the  four  end-of-chapter  tests. 

Using  the  Text  Page  (page  252,  top) 

You  may  wish  to  use  the  oral  practice  as  a 
“breather”  between  written  tests. 

Using  the  Text  Pages  (page  252,  bottom; 
page  253,  top) 

An  item  analysis  of  Problem  Test  6  will  provide 
you  with  evidence  as  to  which  items  are  missed 
most  frequently.  If  a  sizable  group  of  children  in 
your  class  have  difficulty  with  any  particular  item 
or  items,  then  you  have  a  responsibility  to  provide 
them  with  additional  help  in  the  particular  skill 
involved. 

Using  the  Text  Page  (page  253,  bottom) 

As  in  all  previous  diagnostic  tests,  if  a  pupil 
misses  2  or  more  items  in  any  particular  row,  then 


there  is  reason  to  believe  that  he  needs  additional 
help  with  the  skill  measured  in  that  row.  Indi¬ 
vidual  interviews  with  pupils  on  the  skill  concerned 
will  give  you  a  better  basis  for  providing  the 
appropriate  remedial  help. 

Using  the  Text  Pages  (page  254;  page  255, 
top) 

After  your  pupils  have  written  the  answers  to 
the  Test  of  Information  and  Meaning,  be  sure  to 
discuss  each  item  with  them.  Have  them  tell  the 
why  of  their  response. 

Using  the  Text  Page  (page  255,  bottom) 

This  test,  of  course,  will  show  whether  your  pupils 
can  make  use  of  certain  skills. 

Individualizing  Instruction 

•  All  pupils  may  write  an  w-sentence  for  each 
problem  on  pages  252  and  253. 

•  Use  the  tables  below  to  find  the  per-cent  scores 
for  the  individual  record  cards. 


Table  of  Per  Cents  for  Chapter  6  Scores 


Problem  Test 

Computation  Test 

Score 

Per  Cent 

Score 

Per  Cent 

Score 

Per  Cent 

Score 

Per  Cent 

1 

13 

1 

5 

8 

38 

15 

71 

2 

25 

2 

10 

9 

43 

16 

76 

3 

38 

3 

14 

10 

48 

17 

81 

4 

50 

4 

19 

11 

52 

18 

86 

5 

63 

5 

24 

12 

57 

19 

91 

6 

75 

6 

29 

13 

62 

20 

96 

7 

88 

7 

33 

14 

67 

21 

100 

8 

100 

Note:  For  suggestions  to  accompany  the  end-of-chapter  tests,  see  Teacher’s  Pages  253  255. 
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Suggestions  for  Material  to  Accompany  End-of-Chapter  6  Tests 


Alternate  Uses  of  Pages  in  Chapter  6 

Page  229.  For  each  of  Ex.  1-15,  write  3  other 
mathematical  sentences  which  express  the  same 
addends-sum  relationship.  For  Ex.  1,  the  child 
would  write: 

300  +  n  =  807 
807  -  300  =  n 
807  —  n  =  300 

Page  230  {top) ;  242  { bottom ) ;  {244  top ) ;  249  ( bottom ) ; 
252  {top).  The  examples  on  these  pages  are  organ¬ 
ized  very  nicely  for  timed  drill.  The  drill  may  be 
either  oral  or  written.  If  it  is  written,  have  pupils 
write  answers  only  on  folded  paper.  The  emphasis 
on  time  must  follow  understanding  and  partial 
mastery  of  the  M.  facts. 

Page  233  {bottom).  For  Ex.  1-3,  change  each 
sentence  which  indicates  A.  to  indicate  S.;  each 
sentence  which  indicates  S.  to  indicate  A.  For  Ex. 
la,  change  to:  If  n  =  285,  then  n  —  166  = 

Then  find  the  answers. 

Page  236  {bottom).  Change  each  sentence  in  any 
way  you  wish  so  that  inserting  =  will  make  a 
true  sentence.  In  this  kind  of  activity  the  child 
should  see  that  several  possibilities  are  open  to  him. 
Perhaps  you  will  want  to  give  variety  to  this 
activity  by  asking  children  to  change  each  sentence 
in  two  or  even  three  different  ways.  Let  more 
capable  children  check  the  work  of  others. 

Page  242  {bottom).  Ask  pupils  to  add  3  to  each 
of  the  products  in  column  a,  5  to  the  products  in 
column  b,  8  to  the  products  in  column  c,  17  to  the 
products  in  column  d,  and  so  on.  This  could  be 
either  an  oral  or  a  written  activity.  If  oral,  the 
child  would  say,  “seven  times  four  plus  three  equals 
thirty-one.”  Or,  he  might  say,  “Seven  fours  equals 
twenty-eight,  plus  three  equals  thirty-one.” 

Page  247  {middle).  Pupils  may  merely  write  the 
answers  to  the  sentences  in  Ex.  1-10.  For  Ex.  1, 
write  (4  X  4)  +  4  =  20.  This  would  be  an 
appropriate  written  assignment  for  slower  learners 
after  they  have  greater  mastery  of  the  M.  facts. 
Later,  they  may  do  the  matching  part. 

Page  251  {bottom).  There  are  several  possibilities 
in  changing  the  nature  of  this  written  work  to  give 


pupils  additional  practice.  Any  time  you  adapt 
material,  try  to  provide  opportunity  for  the  child 
to  be  creative  in  his  thinking. 

In  many  previous  activities  of  this  type  it  has 
been  suggested  that  you  have  pupils  rewrite  each 
sentence  in  some  way  so  that  inserting  =  will 
make  a  true  sentence.  This  is  still  a  good  alterna¬ 
tive.  Other  alternatives  are  to  ask  pupils  to  change 
just  one  numeral  in  each  sentence  so  that  using 
the  symbol  >  will  make  each  a  true  sentence.  The 
same  could  be  done  with  the  symbol  < . 

Supplementary  Activities 

•  Replace  the  frames  with  numerals  to  show 
two  factors  and  a  product: 

a.  2  X  7  =  (2  X  5)  +  (2  X  2) 

=  □  +  A  =  O 

b.  4  X  9  =  (4  X  3)  +  (4  X  6) 

=  □  +  A  =  O 

c.  5  X  8  =  (5  X  4)  +  (5  X  4) 

=  □  +  □  =  O 

d.  3  X  32  =  (3  X  30)  +  (3  X  2) 

=  □  +  A  =  O 

e.  4  X  82  =  (4  X  80)  +  (4  X  2) 

=  □  +  A  =  O 

•  More  capable  children  should  be  able  to  work 
more  difficult  M.  examples  on  the  basis  of  the  M. 
facts  they  already  know. 

•  Have  pupils  draw  a  grid  like  the  one  below. 
The  operation  is  addition.  After  pupils  have  com¬ 
pleted  some  grids  like  A  they  may  try  completing 
some  like  B. 


A  B 
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5.  In  his  four  games  Jimmy  made  scores  of  60,  64, 

58,  and  59  points.  Find  the  total  points  for  these  games.  241  points 

6.  Jimmy’s  score  was  7  for  his  first  turn  in  a  game. 

If  he  made  this  score  in  4  turns,  how  many  points  would 
he  make  in  4  turns?  28  points 

7.  Jimmy’s  father  scored  176  and  185  in  two  games. 

In  the  two  games  together  how  many  points  did  he  make?  36 1  points 

8.  His  friend  made  368  points  in  two  games.  If  he 
made  189  in  one  game,  what  was  his  score  in  the  other?  179  points 


Do  You  Make  Mistakes? 

Diagnottic  Tmit  4 

Write  answers  on  folded  paper.  Check  carefully. 


a 

b 

c 

d 

e 

1. 

9 

6 

3 

4 

8 

X3 

x4 

x8 

X7 

x4 

27 

24 

24 

28 

32 

2. 

4 

7 

3 

9 

1 

x9 

x4 

x6 

X4 

x5 

36 

28 

18 

36 

5 

3. 

58 

241 

243 

6 

68 

7 

65 

96 

58 

384 

4 

162 

408 

7 

108 

3 

89 

85 

9 

44 

9 

557 

832 

6 

604 

81 

4. 

21 

31 

10 

73 

52 

x3 

x7 

X6 

x3 

X4 

63 

217 

60 

219 

208 

Study 

Pages 

Practice 

Sets 

221-227, 

239-242 

67,68 

243 

69 

249-249 

70,  71 

■  •" 
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Do  You  Understand? 

Test  of  Information  and  Meaning  6 

Write  answers  for  Ex.  1-8. 

1.  If  you  give  $1.00  for  something  that  costs  58<£, 

2 

you  would  get  in  change,  with  the  fewest  coins,  _?_  cents, 

_?!.  nickels,  _?_  dimes,  and  _?J  quarters. 

2.  Which  is  the  freezing  point?  32°  32°  10°  15° 

3.  3  X  23  =  69.  Which  numbers  are  the  factors?  3, 23 

4.  Which  digit  in  I  tells  how  many  parts  of  the  same 
size  there  are  in  a  whole?  4 

5.  Which  is  the  smallest?  cup  quart  cup  pint 

6.  In  2  X  54  =  108,  is  the  product  54  or  108?  108 

7.  In  576  —  386  do  you  rename  to  show  more  ones?  No 

8.  If  you  are  given  S  of  an  orange,  are  you  given  5 
parts  or  6  parts  of  the  whole?  5 

Write  an  ^-example  for  each  of  these  on  page  252: 

9.  Problem  1  3x  20-n  10.  Problem  2  53  —  48  =  n  11.  Problem  3  300-53 


These  fraction  numbers  are  for  parts  of  the  same  whole. 
Show  each  set  of  numbers  from  least  to  greatest. 

10  .Li  1  JL  i  q  L_  L.  1  L. 

1Z.  2,  7,  TO,  6  lO.  5,  8,  3,  9 

j_  _L  _i  JL 

Write  the  letter6,  of  the  picture  below  8in  which  the 
colored  part  of  the  inside  shows 
14.  i.  D  15.  f.E  16. 


I.  A 


17. 


_3_ 

10.  c 


D 


' 

mi 

■ 
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In  grid  A,  each  of  the  boxes  to  be  filled  is  to 
show  a  sum.  In  grid  B,  each  of  the  boxes  to  be 
filled  is  to  show  a  sum  but  the  numbers  shown  are 
greater.  The  numerals  in  gray  should  not  be  shown 
on  the  grid.  They  are  given  to  help  you  guide 
the  pupils. 

•  A  variation  of  the  above  activity  is  shown 
below.  Here  pupils  are  to  find  products.  They 
are  not  to  try  to  add  or  multiply  the  products 
obtained. 


•  Duplicate  a  diagram  like  the  one  below  on 
construction  paper  (about  6"  X  6")  or  tagboard. 
Give  each  child  several  copies  of  the  diagram.  In 
the  model  of  a  hexagon  (the  shape  in  the  center  of 
the  diagram)  the  child  is  to  show  an  operation 
(for  example  X)  and  a  number.  In  each  of  the 
boxes  show  a  number.  If  the  operation  is  multi¬ 
plication,  find  the  results  of  multiplying  the  num¬ 
bers  shown  in  the  boxes  by  the  number  shown  in 
the  hexagon.  The  operation  may  be  addition, 
subtraction,  or  multiplication. 


h  "4 


Pupils  may  write  the  correct  answer  for  each 
operation  near  the  \/  mark. 


Coordinate  Geometry 

In  previous  activities  the  emphasis  has  been  on 
the  location  of  points  by  coordinate  systems. 

An  activity  that  should  tie  in  very  nicely  with 
the  study  of  the  school  neighborhood  or  the  local 
community  would  be  to  use  a  coordinate  system  in 
the  construction  of  a  simple  map  of  the  neighbor¬ 
hood  (a  city  part,  and  so  on).  On  the  map,  each 
pupil  could  identify  by  coordinates  his  home,  the 
school,  fire  station,  and  so  on.  Ask  questions  like, 
“Who  lives  over  6  and  up  4?” 

A  second  activity  in  locating  points  which  chil¬ 
dren  will  enjoy  is  making  pictures  on  graph  paper. 

If  |-inch  graph  paper  is  available,  number  the 
horizontal  and  vertical  axes  (number  lines),  as 
shown  below.  On  the  coordinate  system  below, 
two  shapes  were  drawn  from  points  that  were 
plotted.  To  do  this,  plot  the  first  point  that  is 
given.  To  plot  the  point  (2,12),  go  over  2  and  up 
12.  Plot  the  next  point  and  then  join  the  two 
points.  Plot  the  next  point  and  join  it  with  the 
previous  one.  Continue  this  procedure  until  all 
points  have  been  plotted. 


0  i  2  3  4  5  6  7  8  9  10  11  12  13 

The  set  of  points  for  the  picture  of  the  square  is: 

(2,12)  (2,8)  (6,8)  (6,12) 

The  set  of  points  for  the  star  is:  (10,8)  (9,6)  (7,6) 
(9,4)  (8,2)  (10,3)  (12,2)  (11,4)  (13,6)  (11,6) 
Coordinates  may  be  given  for  pictures  of  shapes, 
letters,  animals,  cars,  and  so  on. 
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See  Teacher’s  Page  252  for  suggestions  about  the  end-of-chapter  tests. 

NOTES 


Write  “Yes”  or  “No”  for  each  of  Ex.  18-26. 

18.  Does  every  M.  fact  have  another  M.  fact  to  make 
a  pair? No 

19.  If  n  =  40,  does  80  —  n  =  40?  Yes 

20.  Is  (4  x  3)  +  6  a  name  for  the  number  18?  Yes 

21.  Is  i  of  a  whole  always  the  same  size  as  i  of  any 
other  whole?  ng 

22.  Do  you  add  the  factors  of  a  number  to  find  the 
number?  ng 

23.  Are  4  quarts  of  liquid  the  same  as  8  pints?  Yes 

24.  4  X  42  =  168  Does  42  X  4  =  168?  y6S 

25.  In  counting  by  sixths,  does  I  come  just  before  §?  Yes 

26.  Can  we  write,  “606  =  59  tens  and  16  ones”?  Yes 

How  Well  Can  You  Compute? 

Computation  Test  6 

Copy  in  columns,  and  work.  Check  carefully. 

1.  3  X  63  i89  6.  124  +  694  818  11.  4  X  320  $i.2s 

2.  700  -  161539  7.  609  -  535  74  12.  $1.57  -  $0.88  $o.69 

3.  730  +  89  819  8.  571  -  248  323  13.  $3.09  +  $3.67  $6.76 

4.  139  -  67  72  9.  8  X  21  i68  14.  $8.08  -  $6.54  $1.54 

5.  488  -  368  120  10.  900  -  299  601  15.  3  x  92*  $2.76 

16.  8,  6,  68,  8,  5  95  19.  $0.33,  $0.97,  $4.44,  $3.72  $9.46 

17.  75,  389,  34,  275  773  20.  70,  60,  50,  390,  90  66* 

18.  500,  76,  235,  98  909  21.  $1.09,  $0.72,  $0.40,  $6.99  $9.20 

(two  hundred  fifty-five)  255 


*  Line  Segments,  Lines,  and  Rays 

Geometry  [O] 

1.  In  the  set  of  figures  above,  Figure  1  is  a  picture  of 
line  segment  AB.  Another  name  for  line  segment  AB  is 

- -  BA  3 

line  segment  It  has  end  points  A  and 


Think  of  going  on  and  on  beyond  the  end  points  of 
line  segment  AB,  as  in  Figure  2  above.  Figure  2  is  a 
picture  of  line  AB,  or  line  BA. 

No 


2.  Does  fine  AB  have  end  points  ?a  If  not,  explain,  v 

Line  AB  goes  on  and  on. 

3.  Why  is  line  segment  AB  in  Figure  2  a  part  of 

line  AB?  It  has  points  A  and  B  as  its  end  points. 


Now  think  of  going  on  and  on  beyond  only  one  of  the 
end  points  of  a  line  segment,  as  in  Figure  3  and  in  Figure 
4  above.  Each  of  these  pictures  shows  a  ray.  i 


4.  How  many  end  points  does  a  ray  have? 


5.  The  way  we  name  a  ray  tells  which  point  is  the 
end  point.  Ray  AB  is  pictured  in  Figure  3.  Was  the 
end  point  given  first  or  last  in  its  name?  First 


6.  Tell  how  to  name  the  ray  pictured  in  Figure  4.  ba 

7.  In  Figure  3,  is  line  segment  AB  a  part  of  ray  AB? Yes 
Is  fine  segment  AB  a  part  of  ray  BA  in  Figure  4?  Yes 
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*  Now,  more  building  of  ideas  on  a  developmental  basis  so  that  these  ideas  will  be  available 
for  later  formal  work  in  geometry!  Again,  emphasize  that  pupils  are  not  seeing  lines,  line 
segments,  rays,  and  angles— only  pictures  of  them. 


Overview— Chapter  7 


•  In  Chapter  7,  work  in  multiplication  is  ad¬ 
vanced  to  multiplying  tens  and  ones  or  hundreds, 
tens,  and  ones,  renaming  the  ones  of  the  product 
and  remembering  one  ten  or  more.  Pupils  also 
learn  the  multiplication  facts  with  1  as  a  factor 
(making  use  of  the  identity  element)  and  with  0  as  a 
factor.  Again,  the  Commutative  Property  of  Multi¬ 
plication  is  put  to  use  when  pupils  learn  to  check 
multiplication  by  multiplying  when  showing  the 
factors  in  changed  order. 

Your  pupils  take  Qne  more  large  step  in  arithme¬ 
tic  for  grade  3 — learning  the  meaning  of  division, 
recognizing  the  two  situations  requiring  division, 
and  learning  division  tables  for  2’s  and  for  2  and 
for  3’s  and  for  3. 

Pupils  recognize  that  dividing  by  a  number  (a 
factor)  is  the  inverse  of  multiplying  by  that  same 
number.  They  begin  to  make  use  of  the  factors- 
product  relationship  and,  from  use  of  arrays  of  dots, 
to  think  of  sets  of  multiplication  and  division  facts 
having  the  same  product  and  factors. 

•  Problem-Solving.  Problem-solving  is  ad¬ 
vanced  now  to  include  division  in  the  operations 


to  be  differentiated  when  deciding  which  operation 
is  needed. 

•  Maintenance.  The  work  with  n  in  this  chap¬ 
ter  deals  with  the  factors-product  relationship  and, 
because  they  know  two  factors  in  either  multiplica¬ 
tion  or  division,  pupils  are  to  find  the  number  for  n 
which  stands  for  the  product  in  both  multiplication 
and  division. 

Work  with  geometry,  purposely  kept  simple  and 
intuitive  in  maintenance,  is  extended  now  to  deal 
with  lines,  line  segments,  rays,  and  angles. 

•  Enrichment.  The  enrichment  provides  work 
with  three  unlike  addends  for  which  multiplication 
examples  are  to  be  written  in  order  to  find  the 
number  for  the  total  quickly.  Another  exercise 
makes  use  of  two  multiplication  examples  in  paren¬ 
theses,  such  that  in  each  case  one  factor  shown  in 
one  pair  of  parentheses  is  like  one  factor  shown  in 
the  other.  Pupils,  by  considering  the  unlike  factors, 
compare  the  two  numbers  represented  in  parentheses. 

•  Testing.  The  usual  maintenance,  mid-chapter 
review,  and  end-of-chapter  tests  are  provided  for 
purposes  of  evaluation. 


Teaching  Page  256 


Pupil’s  Objective 

To  learn  more  about  some  of  the  beginning  ideas 
in  geometry:  lines,  line  segments,  and  rays. 

New  Word:  beyond 

Background 

See  Background  section  on  Teaching  Page  257. 

Teacher’s  Preparation 

Have  unlined  paper  and  a  ruler  (sometimes 
called  a  straightedge)  available  for  drawing  pictures 
of  lines  and  line  segments. 

Pre-Book  Lesson 

•  Review  the  idea  of  a  point.  Have  different 
pupils  locate  (and  represent)  a  point  with  a  dot. 

•  Review  the  idea  of  paths  which  join  points. 
On  the  board  have  pupils  show  a  path  between 


two  points.  Bring  out  the  idea  that  there  are  many 
different  paths  between  two  points.  Then,  discuss 
and  illustrate  the  special  path. 

•  Elicit  from  children  and  then  illustrate  the 
difference  between  a  line  and  a  line  segment.  (See 
Teaching  Pages  120  and  121.) 

•  Distribute  unlined  paper  and  rulers.  Direct 
pupils  to  draw  a  picture  of  a  line  on  the  paper  and 
label  two  points  J  and  K.  Make  sure  pupils  put 
arrowheads  near  the  ends  of  the  model  of  the  line  to 
indicate  that  the  line  is  not  limited  by  end  points, 
but  instead  goes  on  indefinitely. 

•  Have  pupils  draw  pictures  of  line  segments 
and  label  the  end  points. 

Using  the  Text  Page 

As  you  discuss  Ex.  1-7  with  your  pupils,  have 
them  use  the  unlined  paper  and  rulers  to  make 
pictures  of  lines,  line  segments,  and  rays. 
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Pupil’s  Objectives 

(a)  To  understand  the  concept  of  an  angle  in 
general,  and  a  right  angle  in  particular;  and 
(b)  to  learn  to  name  angles  in  terms  of  the  rays 
which  form  them. 

New  Words 

formed,  meet 

Background  for  Pages  256  and  257 

In  previous  lessons  pupils  have  learned  about 
points,  lines,  simple  closed  curves,  and  polygons. 

On  page  256  the  pupil  is  to  learn  more  about 
line  segments.  A  line  segment  is  part  of  a  line  with 
two  points  of  the  line  as  its  end  points.  A  line 
segment  is  named  by  naming  these  points.  The 
segment  pictured  in  Figure  1  may  be  named  line 
segment  AB  or  line  segment  BA  since  its  pair  of 
end  points  are  A  and  B.  In  the  illustration  below, 
different  line  segments  may  be  named  by  different 
pairs  of  points.  All  labeled  points  are  in  line  AE. 
Some  of  the  line  segments  are  line  segment  AB,  AC, 
AD,  AE,  BC,  BD,  and  so  on. 

— • - - - - - - - - — ►— 

ABC  D  E 

Each  of  Figures  3  and  4  is  a  picture  of  a  ray. 
The  ray  pictured  in  Figure  3  begins  at  point  A  and 
continues  indefinitely  to  the  right,  while  in  Figure 
4,  the  ray  begins  at  point  B  and  continues  indefi¬ 
nitely  to  the  left.  Notice  that  a  ray  has  only  one 
end  point.  A  ray  is  named  by  listing  the  end  point 
first.  In  Figure  4,  the  ray  is  named  ray  BA  to 
indicate  that  the  end  point  is  B  and  that  the  ray 
contains  point  B  and  all  the  points  in  line  BA  on 
the  same  side  of  point  B  as  point  A.  In  Figure  3, 
the  ray  is  named  ray  AB  to  denote  A  as  the  end 
point  and  B  as  a  point  in  the  ray. 

An  understanding  and  knowledge  of  a  ray  is 
necessary  before  thinking  about  angles.  An  angle 
can  be  thought  of  as  a  geometric  figure  formed  by 
two  rays  which  are  not  part  of  the  same  line  but 
which  have  a  common  end  point. 


In  the  illustration  above,  point  D  is  shown  to  be 
the  common  end  point  of  ray  DR  and  ray  DL. 
The  angle  includes  all  the  points  of  both  rays. 
Angles  may  be  named  by  points  in  each  ray  and 
the  common  end  point  (vertex).  The  angle  shown 
above  may  be  named  angle  LDR  or  angle  RDL. 
Notice  that  the  vertex,  point  D,  is  listed  in  the 
middle.  Sometimes,  only  the  letter  that  names  the 
vertex  is  used  to  name  the  angle. 

The  term  right  angle  is  introduced  in  this  lesson 
to  mean  two  rays  that  make  a  square  corner  at  the 
point  where  they  start. 

Pre-Book  Lesson 

•  Briefly  discuss  the  difference  between  a  line 
segment  and  a  ray. 

•  Direct  pupils  to  picture  a  ray  and  label  the 
end  point  A  and  a  point  in  the  ray  B.  Then,  have 
them  picture  another  ray  using  point  A  as  the  end 
point,  and  label  a  point  in  the  ray  C.  In  your 
discussion  bring  out  the  idea  of  two  rays  having  a 
common  end  point. 

•  Introduce  the  term  angle.  Be  sure  to  develop 
the  idea  that  the  angle  is  the  set  of  points  in  the 
two  rays  and  not  the  portion  between  the  rays. 

Using  the  Text  Page 

•  Have  pupils  refer  to  the  angles  pictured  in  the 
book  as  well  as  picture  their  own  as  you  guide  the 
discussion  of  Ex.  1-7.  In  Ex.  5  a  variety  of  answers 
may  be  given,  for  an  angle  has  more  than  one 
name. 

•  When  you  have  pupils  show  a  right  angle,  it 
would  be  a  good  idea  to  have  them  use  a  card,  j 
book,  or  something  similar  which  has  a  square  4 
corner.  Otherwise,  the  proper  impression  of  a 
square  corner  may  not  be  created. 
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*  Bring  out  that  the  rays  extend  on  and  on  so  the  “opening/’  not 
the  lengths  of  the  rays,  determines  the  angle. 


Angles 

Geometry:  naming  angles /  right  angles  and  others  [O] 

*  At  the  right  is  a  picture  of  an  angle  which  we  may 
name  angle  BAC  or  angle  CAB  or  angle  A. 

„  AB  AC 

**  1.  Angle  A  is  formed  by  two  rays,  ray  _?_  and  ray 
with  the  same  end  point,  point  ^?_.a 


A 


2.  Name  in  three  ways  each  angle  pictured  below. 

angle  LMN,  angle  NML,  angle  M;  angle  JKL,  angle  LKJ,  angle 

K  L 


J " 


K; 


angle  DEF,  angle  FED,  angle  E 

3.  Name  the  two  rays  that  form  each  angle  and  the 
end  point  where  the  two  rays  meet.  rays  ML  and  MN,  end  point  M; 

rays  KJ  and  KL,  end  point  K;  rays  ED  and  EF,  end  point  E 

4.  In  the  picture  of  angle  LMN ,  do  the  rays  make  a 

Yes 

square  corner  where  they  meet  at  point  M?  a  Test  the 
corner.  We  call  angle  LMN  a  right  angle. 


5.  Name  the  right  angles  pictured  below. 


angles  RQP,  GHJ,  NRX 


6.  On  the  board  draw  a  picture  of  an  angle  that  is  not 
a  right  angle.  Name  it  angle  CDE. 

7.  Now  show  a  right  angle  and  name  it  angle  FGH. 
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**  Make  sure  that  pupils  realize  that  the  term  angle  does  not  include  the  space  lying 
within  the  rays  nor  any  space  outside. 


*  The  idea  of  a  “remembered  1  ten’’  helps  avoid  the  common  error  of 
adding  1  ten  to  the  number  of  tens  to  be  multiplied. 


24 

_ 4 

816 


Wrong 


Multiplication  with  Renaming 

Using  th e  Commutative  and  Distributive  Properties  [O] 

1.  Jack  saw  a  box  marked  24  cups.  He  wanted  to  know 
how  many  cups  there  were  in  4  boxes.  His  father  gave 
him  the  number  sentence,  4  x  24  =  n.  Jack  did  the 
work  as  in  Ex.  A.  Mor.  ,h™  1  t.  sh.w„ 

His  father  said  that  his  answer  was  wrong.  Why? 
Would  4x2  tens  be  8  tens  or  8  hundreds?  8  tens 


2.  Jack  began  again.  24  =  20  +  4  or  4  +  20.  So 
he  made  two  examples  (Ex.  B  and  Ex.  C)  and  added  the 
products  (Ex.  D).  Explain  his  work  in  Ex.  B-D. 


B 

]  c  Id  I 

4 

20  ^16 

X4 

x4  | — ^+80 

16— J 

80 96 

3.  There  is  a  much  shorter  way  to  multiply  24  by  4. 
Study  the  work  in  Ex.  E.  Multiply  ones,  then  tens. 

Ones:  4x4=  16  We  rename  16  to  be  1  ten  and  6 

one’s 

ones,  so  we  write  “6”  in  _?_  place  and  remember  1  ten. 
*  Tens:  4x2  =  8  Add  8  tens  and  the  remembered 

ten’s 

1  ten.  8+1  =  9  Write  “9”  in  _?_  place  for  the  product. 


F 

2 

G 

11 

47 

47 

47 

47 

x3 

X3 

+  47 

181 

141 

141 

Wrong 

1 

258  (two  hundred  fifty-eight) 


4.  Ex.  F.  When  do  you  add  the  2 
tens  shown  by  the  carried  2?  First. 

4+2=6;  6+4=10;  10+4=14 

5.  Ex.  G.  Why  is  this  wrong?  The 

2  tens  were  added  before  multiplying. 

6.  Ex.  H.  Why  is  141  the  correct 

x  7  =  21;^  1  is  ^hown  in  one’s  ol^ce:  3.  is  remembered;  3x4  =  12,  12+2 

product?  In  multiplication,  when  do  =14 
we  add  the  remembered  tens  ?  After  multiplying 


tens 
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Pupil’s  Objectives 

(a)  To  extend  understanding  of  the  distributive 
property;  and  (b)  to  learn  to  multiply  tens  and  ones 
when  it  is  necessary  to  rename  the  product  of  the 
ones  as  tens  and  ones  and  remember  the  tens. 


26 

X4 

24  (4  X  6  ones) 

80  (4  X  2  tens) 

104  (sum  of  partial  products) 


Background 

Types  of  examples  included  on  these  pages  are 
illustrated  below.  Note  that,  in  some  examples, 
after  the  product  of  the  ones  is  renamed,  1  ten  must 
be  remembered  and  in  others,  2  tens.  In  each 
multiplication,  only  the  facts  learned  up  to  this 
point  are  involved. 


53  32  67  43 

X4  X7  X3  X8 

The  concept  of  renaming  numbers  is  an  impor¬ 
tant  principle  widely  utilized  in  higher  forms  of 
mathematics.  The  renaming  process  together  with 
the  distributive  property  are  two  mathematical 
principles  underlying  the  multiplication  algorithm. 
For  example,  when  we  multiply  4  X  26  we  rename 
26  as  20  +  6,  distribute  the  multiplication  over 
the  20  and  the  6,  and  add  the  partial  products. 


4  X  26 
4  X  (20  +  6) 

(4  X  20)  +  (4X6) 
80  +  24 

104 


(renaming  process) 
(distributive  property) 
(adding  partial  products, 
(product) 


Ordinarily  we  commute  the  tens  and  ones,  multi¬ 
ply  the  ones  first,  then  the  tens,  and  finally  add  the 
two  partial  products.  Once  children  understand 
this  basic  relationship,  they  will  be  able  to  apply 
their  knowledge  to  multiplying  with  3-place 
numerals. 

Other  ways  for  finding  the  product  for  such  an 
example  follow: 


26  =  2  tens  6  ones 
X4  X4 

8  tens  24  ones 
10  tens  4  ones 
104 


26  =  20  +  6 

X4  _ X4 

80  +  24 
104 


The  algorithm  involving  remembering  tens  is 
merely  an  efficient  form  for  showing  what  is  illus¬ 
trated  in  each  example  illustrated.  When  multi¬ 
plication  of  the  ones  gives  a  product  greater  than  9, 
that  product  is  renamed  to  be  tens  and  ones.  The 
ones  are  recorded  and  the  tens  remembered.  After 
multiplying  tens,  the  remembered  tens  are  added. 
It  is  this  process  of  renaming,  recording,  and 
remembering  that  is  introduced  and  stressed  in 
this  lesson. 

Pre-Book  Lesson 

•  Review  briefly  the  basic  idea  of  multiplication 
as  the  joining  of  several  equivalent  sets  and  finding 
the  number  for  the  total  set.  Pose  appropriate 
problems  such  as,  “If  Fred  had  a  set  of  two  pictures, 
Kay  had  a  set  of  two  pictures,  and  Ron  had  a  set 
of  two  pictures,  how  many  pictures  did  they  have 
in  all?” 

Pose  a  problem  involving  dozens.  Have  pupils 
determine  how  many  would  be  in  3  or  4  dozens. 
Do  not  present  a  problem  involving  carrying  of 
ones. 

•  Review  the  idea  of  renaming  numbers  and  the 
use  of  expanded  notation  to  show  the  renaming. 
Show  expanded  notation  for  various  2-place  nu¬ 
merals.  Use  the  expanded  notation  illustrated 
below: 

48  =  4  tens  8  ones 
48  =  (40  +  8) 

•  Pose  and  demonstrate  a  problem  like  the 
following: 

There  are  three  stacks  of  books  on  the  shelf.  If  there 
are  15  books  in  each  stack,  how  many  books  are  there 
in  all? 

Let  pupils  suggest  as  many  different  ways  as 
they  can  think  of  for  finding  the  number  for  the 
total  set. 
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•  As  different  pupils’  suggestions  for  finding  a 
solution  are  made,  use  their  responses  to  eventually 
arrive  at  a  solution  like  the  one  below. 

15  =  1  ten  5  ones 
X3  3 

3  tens  15  ones 

4  tens  5  ones 

45 

•  Guide  pupils  to  work  the  shorter  way  using 
remembering.  (The  pocket  chart,*  line  abacus,* 
and  so  on  will  help  them  to  see  the  process) : 

a.  Multiply  ones:  3X5  =  15.  15  =  1  ten  and 
5  ones.  Write  “5”  in  one’s  place.  Remember 
7  ten. 

b.  Multiply  tens :  3X1  =  3.  Add  the  remem¬ 
bered  1  ten  to  the  3  tens.  Write  4  in  ten’s  place. 
The  answer  is  45. 

Using  the  Text  Pages 

•  Use  the  chalkboard,  pocket  chart,  or  any 
materials  deemed  useful  in  discussing  Ex.  1-6. 
Refer  to  any  of  the  material  developed  in  the 
Pre-Book  Lesson. 

Stress  the  distributive  property.  It  may  be  help¬ 
ful  to  review  an  example  like  “three  7’s  =  ?” 
Seven  may  be  renamed  in  different  ways  to  help 
find  the  product.  We  may  think  of  three  5’s  plus 
three  2’s  or,  three  4’s  plus  three  3’s. 

Adapt  this  type  of  thinking  to  working  the  exam¬ 
ple  “three  1 5’s  =  ?”  Have  children  tell  of  the 
ways  15  may  be  renamed  to  find  the  product.  We 
think  most  often  of  three  10’s  plus  three  5’s. 

•  See  21  and  10,  page  xix. 


•  Guide  pupils  to  generalize  in  their  own  words 
about  remembering  one  or  more  tens  in  multipli¬ 
cation.  When  adding,  the  carried  digit  may  be 
used  first  in  adding  in  ten’s  column.  In  multiply¬ 
ing,  the  child  must  multiply  in  the  ten’s  column 
before  adding  the  remembered  number.  This  is  a 
frequent  source  of  error,  for  many  pupils  make  the 
mistake  of  adding  the  remembered  tens  before 
multiplying. 

•  With  all  the  preparation  you  will  have  given 
your  pupils,  they  now  should  have  little  trouble 
with  Ex.  7-11  and  rows  12-14.  Make  sure  that 
they  understand  what  to  do  when  a  product  is 
shown  as  in  Ex.  11. 

Individualizing  Instruction 

•  Slower  learners  may  need  additional  work  with 
objects  to  form  the  correct  understandings.  Do 
not  let  them  form  incorrect  habits  of  procedure. 
Use  the  pocket  chart  or  a  similar  type  teaching 
aid  as  shown  below: 

25 
x  3 


•  More  capable  children  may  write  the  missing 
numerals  in  each  example. 


28 

?5 

23 

31 

5? 

X3 

X2 

X8 

X? 

X3 

?4 

13? 

1?4 

??7 

1?7 

Tens 

IU 

Ones 

□l  n  n  n  n  n 

1 _ 

1 

_ 1  1 _ 

■  r 

i 

1 

1 

_ 1  1 _ 

i 

1 

1 _ 1  1 _ 1 

NOTES 
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For  Ex.  7  below,  you  work  this  way: 

Ones:  Think ,  “3x9  =  27.”  27  =  2  tens  and  7  ones. 
So  write  “7”  in  one’s  place  and  remember  2  for  2  tens. 

Tens:  Think ,  “3x4=  12,  plus  the  remembered  2 
equals  14.”  Write  “14”  for  14  tens,  or  1  hundred  and 
4  tens. 

Tell  what  to  think  in  the  multiplications  for  Ex.  8-11. 

7.  49  8.  24  9.  58  10.  $0.23  11.  790 

3  2  8  3 

147  72  116  $1.84  237*,  or 

$2.37 


If  the  product  for  the  ones  is  greater  than 
9,  write  the  one’s  digit  and  remember  the  tens. 

Find  the  product  for  the  tens  and  add  the 
remembered  tens  to  that  product. 


In  row  12,  when  do  you 

rename  and  remember  1  ten?  i 

a 

b 

c 

d 

e 

f 

g 

12.  36 

32 

83 

23 

32 

240 

$0.12 

X3 

X6 

X2 

X  3 

x5 

x4 

X  9 

108 

192 

166 

69 

160 

96* 

$1.08 

What  are  the  missing  digits? 

13.  45 

15 

32 

78 

23 

190 

$0.23 

X2 

X4 

X7 

X4 

X  5 

X2 

X  6 

9  ?0 

6  ?0 

2  ?24 

3?2 

1?5 

3  ?80 

$?.?8 

i 

i 

1  3 

Which  products 

are  shown  wrong ?v Why? 

14.  69 

53 

74 

24 

See 

170 

$0.34 

2 

4 

3 

7 

3 

4 

8 

128 

212 

212 

168 

247 

580 

$2.52 

Ex.  a,  c,  e,  f,  g:  didn’t  add  remembered  tens. 

Copy  on  the  board  the  examples  in  row  12.  Multiply. 
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Try  These 

Show  products  on  folded  paper. 


[W] 


a 

b 

c 

d 

e 

f 

g 

h 

1. 

42 

34 

24 

43 

86 

27 

25^ 

$0.32 

8 

7 

5 

6 

4 

4 

3 

8 

336 

238 

120 

258 

344 

108 

75* 

$2.56 

2. 

18 

15 

32 

23 

96 

35 

430 

$0.76 

3 

2 

7 

5 

3 

4 

7 

2 

54 

30 

224 

115 

288 

140 

$3.01 

$1.52 

3. 

87 

23 

38 

24 

87 

69 

240 

$0.54 

3 

9 

4 

6 

2 

2 

9 

4 

261 

207 

152 

144 

174 

138 

$2.16 

$2.16 

Be  careful! 

Sometimes  there 

are  no 

remembered  tens. 

4. 

97 

23 

64 

41 

42 

32 

480 

$0.95 

4 

8 

3 

4 

2 

6 

3 

2 

388 

184 

192 

164 

84 

192 

$1.44 

$1.90 

5. 

43 

97 

82 

42 

34 

14 

820 

$0.43 

8 

3 

4 

7 

9 

8 

2 

5 

344 

291 

328 

294 

306 

112 

$1.64 

$2.15 

Extra  Examples.  Work  Set  73. 
•  Extra  Activity.  Work  Set  103. 


Working  with  Tl 

Copy,  and  work. 


A.,  5.,  M.  [W] 


1. 

379 

4“  85  =  n  464 

6. 

4  X 

56  =  n 

224 

11. 

4  X  $0 

.98  = 

$72 

$3.92 

2. 

400 

—  n  =  79  321 

7. 

652 

-  49  = 

tl  603 

12. 

$1.17  - 

-  $0.18  = 

$72  $0.99 

3. 

3  x 

19  =  Tl  237 

8. 

7  X 

32  =  72 

224 

13. 

$2.58  +  $n  = 

=  $5.33  $2.75 

4. 

317 

—  288  =  n  29 

9. 

450 

+  448  = 

=  72  898 

14. 

3  X  $0 

.86  = 

$72 

$2.58 

5. 

9  X 

42  =  72  378 

10. 

4  X 

74  =  n 

296 

15. 

$7.00  - 

-  %n  = 

=  $0.06  $6.94 

16.  536,  45,  8, 

207 

796 

17. 

$2.07, 

$1.68 

,  $0.97, 

$3.45 

$8. 

17 

260  (two  hundred  sixty) 
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Pupil’s  Objectives 

(a)  To  have  practice  in  multiplying  tens  and  ones 
with  and  without  remembering;  and  (b)  to  have 
practice  in  finding  the  solution  to  addition,  sub¬ 
traction,  and  multiplication  sentences. 

Background 

There  are  two  types  of  mistakes  children  com¬ 
monly  make  when  renaming  and  remembering  in 
multiplication  is  required.  Frequently,  pupils  add 
the  remembered  tens  to  the  number  shown  in  ten’s 
place  before  multiplying  tens.  Or,  they  multiply 
the  remembered  tens  instead  of  the  number  of  tens 
shown  in  ten’s  place  and  then  they  add  the  number 
of  tens  shown  in  ten’s  place.  Be  alert  to  the  pro¬ 
cedures  used  by  each  child  in  order  to  forestall  or 
correct  these  errors. 

Teacher’s  Preparation 

Have  paper  ready  to  use  for  the  folded-paper 
exercise  at  the  top  of  page  260. 

Pre-Book  Lesson 

Quickly  review  each  of  the  following  types  of 
multiplication  with  2-place  numerals: 

a.  no  remembering 

b.  remembering  1  ten  only 

c.  remembering  2  or  3  tens 

Be  sure  to  illustrate  the  use  of  the  distributive 
property  in  connection  with  each  type  of  multiplica¬ 


tion.  Stress  expanded  notation  as  you  show  the 
renaming  for  the  number  to  be  multiplied  and  for 
the  product  of  the  ones. 

Using  the  Text  Page 

•  Show  only  the  products  for  rows  1-5. 

•  Most  pupils  should  be  able  to  proceed  with 
Ex.  1—17  independently.  Slower  learners  may  need 
some  brief  review  of  the  inverse  relationship  be¬ 
tween  the  addition  and  subtraction  of  a  number  and 
the  interpretation  of  sentences  involving  A.  and  S. 

Individualizing  Instruction 

•  If  slower  learners  cannot  show  products  on 
folded  paper,  permit  them  to  use  a  pocket  chart 
to  help  see  the  process.  Encourage  them  to  use 
one  of  the  forms  of  expanded  notation  to  show 
multiplication  of  ones  and  tens. 

a.  46  =  4  tens  6  ones 

X3  X3 

12  tens  18  ones 

13  tens  8  ones 

138 

b.  46  =  (40  +  6) 

X3  X3 

(120  +  18),  or  138 

•  Use  Extra  Activities  Set  103  for  more  capable 
children. 

•  Use  Extra  Examples  Set  73  as  appropriate. 
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Pupil’s  Objectives 

(a)  To  learn  by  principle  the  M.  facts  in  which 
0  is  a  factor;  (b)  to  extend  understanding  of  the 
Commutative  Property  of  Multiplication;  and  (c) 
to  have  practice  in  finding  products  for  M.  facts 
mentally,  while  working  in  the  motivating  setting 
of  inequalities  and  equalities. 

Background 

Zero  often  indicates  the  absence  of  something. 
It  also  indicates  a  point  on  a  number  line. 

A  number  may  be  added  to  0  and  so  increase  the 
original  number.  This  may  be  illustrated  on  a 
number  line  by  starting  at  0  and  moving  to  the 
right  the  distance  desired.  However,  for  any  mul¬ 
tiplication  having  0  as  either  factor,  the  product  is  0. 
This  can  be  best  understood  through  trying  to  join 
any  number  of  sets  with  0  members  or  trying  to 
join  0  equivalent  sets.  In  each  case,  the  resulting 
set  would  be  the  empty  set  (having  0  members). 
Understanding  of  these  ideas  best  proceeds  from 
concrete  experiences. 

Teacher’s  Preparation 

Provide  each  pupil  with  some  objects  which  he 
will  use  in  the  Pre-Book  Lesson.  It  would  be  a 
good  idea  to  have  your  permanent  number  line* 
ready  for  use  in  connection  with  the  Pre-Book 
Lesson  as  well  as  when  using  the  text  pages. 
Otherwise,  draw  a  picture  of  a  number  line  on  the 
chalkboard  with  the  points  for  0  through  10 
labeled. 

Pre-Book  Lesson 

•  Engage  pupils  in  a  discussion  about  keeping 
score  in  games  they  play.  Be  sure  to  focus,  in 
particular,  on  the  use  of  “0”  as  a  record  of  no 
score. 

•  Ask  pupils  to  show  4  objects  on  their  desks. 
Remove  one  at  a  time  and  each  time  one  is  removed 
have  different  pupils  tell  how  many  objects  are 
left.  After  all  objects  have  been  removed,  stress 
zero  as  the  number  for  the  set. 

•  See  6,  page  xix. 


•  Say,  “If  we  have  zero  objects  to  begin  with 
and  we  place  six  objects  on  the  desk,  how  many 
objects  will  there  be  in  all?” 

Have  children  use  their  objects  to  demonstrate 
the  situation.  Then,  ask  a  child  to  write  a  sentence 
on  the  board  that  will  describe  the  demonstration. 

Guide  pupils  to  see  and  state  in  their  own  words 
that  it  is  possible  to  add  to  zero  and  that  the  sum 
will  be  greater  than  zero. 

•  Use  a  number-line  picture  to  illustrate  the 
idea  of  beginning  at  zero  and  moving  out  to  6 
with  an  arrow. 


— <* - • - • - • - - - • - • - • - ►— 

0  1  2  3  4  5  6 

Write  a  sentence  to  go  with  the  illustration. 

Using  the  Text  Page 

•  The  Pre-Book  Lesson  should  be  adequate  back¬ 
ground  for  discussing  Ex.  1-3.  Ask  children  to 
show  on  the  chalkboard  a  M.  fact  for  the  example 
“three  0’s  =  ?”  Do  the  same  for  Ex.  2  and  3. 

•  As  children  are  asked  to  say  the  products  in 
Ex.  4-6,  be  sure  to  discuss  and  emphasize  the 
Commutative  Property  of  Multiplication. 

•  Ask  children  to  state  a  generalization  about 
M.  facts  in  which  0  is  a  factor.  (This  is  a  unique 
property  of  zero  when  multiplying.) 

•  The  work  at  the  bottom  of  the  page  provides 
an  especially  good  setting  for  finding  products.  If 
pupils  need  to  write  this  work,  they  should  be 
permitted  and  encouraged  to  do  so. 

Individualizing  Instruction 

•  For  slower  learners  it  may  be  helpful  to  use 
empty  containers  to  demonstrate  the  ideas  at  the 
top  of  the  page.  Place  three  different  empty  boxes 
on  the  desk.  Have  pupils  examine  each  box  and 
tell  about  its  contents.  Then  they  may  write  and 
tell  as  many  different  sentences  as  possible  about 
joining  the  contents  of  the  three  boxes. 

•  More  capable  children  may  write  sentences  of 
their  own  like  the  ones  at  the  bottom  of  the  page. 
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Another  group  of  M.  facts  which  can  be  learned  by  principle— those 
facts  having  0  as  a  factor! 


When  One  of  Two  Factors  Is  0 

Using  the  Commutative  Property  of  M.  [Oj 

1.  Each  of  the  3  rings  on  the  board  is  on  a  peg 
that  gives  0  points.  What  is  the  score? 

0  +  0  -f  0  =  0  Three  0’s  =  ?  o 

2.  If  each  of  4  rings  gives  0  points,  what 
is  the  score? 

0+0+0+0=0  Four  0’s  =  ?  o 

3.  What  is  the  score  when  each  of 

a.  5  rings  gives  0?  Five  0’s  =  ?o 

b.  6  rings  gives  0?  Six  0’s  =  ?  o 

4.  Say  the  products,  a.  5  x  Oo  b.  8  x  Oo  c.  0  X  Oo 

5.  Because  3x0  =  0,  then  0x3  =  0.  Why?  factors  without  changing  the  product 

6.  Say  the  products,  a.  Ox  4o  b.  0  X  8  o  c.  0  X  6  o 

*  When  0  is  a  factor,  the  product  is  0. 


3  5  0  0 

•  •  o  • 

2  3  15 

•  •  •  • 

4  2  13 

•  •  •  • 

2  3  0  0 

•  •  o  • 

0  0  14 


Comparing  Products 

Mental  M.;  equalities  and  inequalities  [O] 

For  each  of  Ex.  1-10,  is  the  product  for  the  first  M. 
greater  than  or  less  than  or  equal  to  that  for  the  second  M.  ? 

For  Ex.  1  say,  “36  is  greater  than  32,  so  9  X  4  is 
greater  than  4  x  8.” 

is  greater  than 

1.  (9  X  4)  _?_  (4  X  8) 


is  less  than 

2.  (8  X  2)  (7  x  3) 

is  greater  than 

3.  (3  x  9)  .?.  (4  X  5) 

is  equal  to 

4.  (6  x  4)  _?_  (8  x  3) 

is  less  than 

5.  (9  X  3)  _?_  (4  x  8) 


is  equal  to 

6.  (7  x  4)  _?_  (4  x  7) 

is  less  than 

7.  (3  x  8)  _?.  (4  X  7) 

is  equal  to 

8.  (9  X  2)  _?_  (3  x  6) 

is  less  than 

9.  (4  x  3)  _?_  (7  x  2) 

is  less  than 

10.  (6  X  4)  _?_  (9  X  3) 
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Working  Problems 

Differentiating  A.,  S.,  M.  [W] 

Write  your  work  on  your  paper. 

1 .  The  baker  at  the  Cake  Shop  works  42 
hours  a  week.  In  4  weeks  how  many  hours 

does  he  work?  168  hours  4x42  =  n  Multiply  to  find  number 
for  total;  sets  are  equivalent. 

2.  One  day  he  used  all  but  28  pounds  of 
flour  from  a  bag  of  100  pounds.  How  many 

pounds  of  flour  did  the  baker  use  ?  72  lb.  100-  28  =  n 

Subtract  to  find  number  for  other  part. 

3.  The  baker  made  9  dozen  round  rolls. 

How  many  rolls  was  that?  108  rolls  9*12  =  n  Multiply 

to  find  number  for  total;  sets  are  equivalent. 

4.  He  made  84  white,  124  filled,  and  150  chocolate 
cookies.  How  many  cookies  did  he  make  that  day  ?  358  cookies 


o~o  _ 
o  O  o 
OOo 

O  Co 


84  +  124  +  150=  358 


Add  to  find  number  for  total. 


5.  How  many  more  chocolate  cookies  than  white 

66  cookies 

cookies  did  he  make?  Use  numbers  from  problem  4.  150  -  84  =  n 

Subtract  to  find  number  for  other  part. 

6.  At  the  end  of  the  day  only  18  of  the  150  chocolate 

cookies  were  left.  How  many  had  been  sold?  132  cookies  150-18  =  n 

Subtract  to  find  number  for  other  part. 

7.  The  store  clerk  put  36  loaves  of  bread  on  each  of 

3  shelves.  How  many  loaves  were  on  these  shelves  ?  108  loaves 

3x36  =  n  Multiply  to  find  number  for  total;  sets  are  equivalent. 

8.  Mrs.  Beck  ordered  25  sugar  doughnuts  and  25 
jelly  doughnuts.  How  many  doughnuts  did  she  order?  ^ughnuts 

25  +  25  =  n  Add  to  find  number  for  total. 

9.  At  31  $  each,  how  much  would  6  small  cakes  cost?  $i.86 

6x  31$  =n4  Multiply  to  find  number  for  total;  sets  are  equivalent. 

10.  One  kind  of  cake  the  baker  makes  sells  for  98tf. 

Mrs.  Smith  bought  4  of  them.  How  much  did  they  cost?  $3.92 

4x  98<f-n <t  Multiply  to  find  number  for  total;  sets  are  equivalent. 

Write  an  rc-example  for  each  problem. 


to] 

*  For  each  problem  tell  why  you  used  A.  or  S.  or  M. 
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*  Pupils  move  a  step  closer  to  independence  by  doing  the  written  work  first.  However,  you 
make  a  concluding  oral  check  to  pick  up  any  deficiencies. 
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Pupil’s  Objective 

To  learn  to  use  the  appropriate  operation  of 
addition,  subtraction,  or  multiplication  in  solving 
a  problem. 

New  Words 

doughnuts,  shelves 

Background 

Word  problems  provide  opportunity  to  employ 
basic  arithmetic  skills  in  a  variety  of  situations. 
In  one  respect  problems  may  be  considered  as 
opportunities  for  motivated  drill.  More  important, 
however,  problems  provide  a  setting  in  which  to 
analyze  and  organize  given  data,  to  select  pertinent 
from  irrelevant  data,  and  to  determine  a  means  for 
finding  the  solution. 

Pre-Book  Lesson 

You  may  wish  to  review  briefly  the  three 
mathematical  operations  studied  to  date.  Use 
typical  classroom  situations  for  problems  requiring 
each  operation.  Help  children  to  state  generaliza¬ 
tions  similar  to  the  following: 

a.  Add  to  find  the  number  for  the  total  set  when 
sets  are  not  the  same  size. 

b.  Subtract  to  find  the  number  for  the  part  when 
you  know  the  numbers  for  the  total  and  one  part. 

c.  Multiply  to  find  the  number  for  the  total  set 
when  the  sets  are  equivalent. 


Using  the  Text  Page 

As  part  of  the  oral  work  have  children  try  to 
justify  the  operation  they  have  selected  in  each 
problem  whether  it  is  correct  or  not.  If  they  have 
selected  an  incorrect  process,  guide  their  responses 
and  thinking  until  they  see  the  correct  approach. 

Individualizing  Instruction 

•  It  may  be  necessary  to  do  each  problem  orally 
with  the  slower  learners.  For  each  problem  have  a 
child  determine  what  information  is  given,  what 
question  is  asked,  and  what  operation  is  appro¬ 
priate. 

Emphasis  should  be  on  an  analysis  of  each  indi¬ 
vidual  problem  rather  than  on  reliance  upon  a  set 
of  rules  for  solving  all  problems. 

Write  the  following  sentences  on  the  chalkboard. 

240  —  n  =  75 
24  X  7  =  n 
628  -  174  =  n 

Ask  pupils  to  write  a  problem  for  each  rc-sentence. 

•  All  pupils  may  be  asked  to  explain  the  differ¬ 
ence  between  problem  situations  for  which  addition 
is  the  appropriate  operation  and  those  for  which 
multiplication  is  the  appropriate  operation. 

•  As  pupils  write  an  ^-sentence  for  each  problem, 
stress  the  importance  of  this  process  of  translating 
the  written  problem  into  a  number  sentence,  rather 
than  merely  stressing  that  they  find  the  answer. 


I 
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Pupil’s  Objectives 

(a)  To  use  the  M.  facts  in  which  3  or  4  is  a  factor 
in  solving  problems;  and  (b)  to  have  practice  in 
finding  the  solution  to  addition  and  subtraction 
number  sentences. 

Pre-Book  Lesson 

Arrange  sets  of  objects  in  the  room  to  illustrate 
situations  for  which  the  M.  fact  would  involve  3  or 
4  as  a  factor.  In  the  discussion  ascertain: 

(a)  Are  all  sets  equivalent? 

(b)  What  is  the  number  of  members  in  each  set? 

(c)  How  many  sets  are  there? 

Sometimes  the  factor  3  will  tell  the  number  for 
each  set  and  sometimes  it  will  tell  how  many  sets 
there  are. 

Using  the  Text  Page 

•  Have  a  child  tell  each  number  sentence  and 
the  answer  for  the  problem,  as  suggested  for 
Ex.  1. 

•  Before  assigning  the  written  work  in  addition 
and  subtraction  for  Ex.  1-9,  you  may  wish  to  use 
examples  like  the  following  for  review.  The  review 
may  be  with  all  pupils  or  with  only  the  slower 
learners. 

835  -  368  =  n  27  +  n  =  940 

602  -  n  =  469  14  +  6  +  37  +  15  =  n 

Individualizing  Instruction 

•  All  pupils  may  write  ^-sentences  for  each  prob¬ 
lem  in  Ex.  1-6.  An  n-sentence  for  Ex.  1  could  be 
written  3  X  7  =  n. 

•  All  pupils  may  write  number  sentences  for  M. 
facts  in  which  either  2  or  3  or  4  is  a  factor.  The  sen¬ 
tences  should  be  written  on  cards  about  3"  by  9" 


in  size.  Each  of  the  following  forms  should  be  used 
in  writing  the  sentences. 

2X7  =  n 
n  X  6  =  18 
8  X  n  =  32 

Collect  the  sentences  written  by  the  pupils  and 
use  them  for  group  practice  in  the  Show  the  Answer 
game.  Each  child  should  have  a  2"  by  3"  card  for 
each  of  the  numerals  1  through  9. 

When  a  number-sentence  card  is  held  up,  the 
pupils  select  the  card  that  shows  the  number  n 
represents  in  the  sentence.  Upon  your  command 
all  cards  are  held  up  for  you  to  see.  You  can  see 
at  a  glance  the  incorrect  responses. 

•  Slower  learners  may  make  number-sentence 
cards  and  answer  cards  to  use  for  matching.  On  the 
back  of  each  number-sentence  card  they  should  draw 
an  array  to  illustrate  the  M.  fact  shown  on  the  card. 

•  Duplicate  a  sheet  with  four  headings  as  shown 
below.  Write  information  in  two  columns.  The 
children  are  to  fill  in  the  other  columns. 


Product 

One 

Factor 

Other 

Factor 

M.  Fact. 

18 

2 

_  ?  _ 

_  ?  _ 

_  ?  _ 

8 

3 

_  ?  _ 

10 

2 

_  ?  _ 

_  ?  _ 

18 

3 

_  ?  _ 

_  ?  _ 

_  ?  _ 

4 

9 

_  ?  _ 

Reminder 

Continue  to  maintain  the  following: 

a.  the  ideas  learned  in  connection  with  polygons 

b.  the  ability  to  use  a  thermometer  and  to  use 
the  concepts  learned  related  to  “freezing”  and 
“boiling” 

c.  the  ability  to  recognize  commonly  used  coins 
and  how  to  make  change 
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Oral  Problems 

Find  the  number  for  each  total.  For  Ex.  1  think  the 

number  sentence,  “Three  7’s  =  21.”  Say,  “21  balloons.” 

21 

1.  Each  of  3  clowns  had  7  ballons.  3x7= „  _?_  balloons 

15 

2.  Five  clowns  each  wore  3  hats.  s*3=n  ?  hats 

18 

3.  On  each  of  6  horses  were  3  girls.6*3=n  _?_  girls 

36 

4.  Nine  men  each  carried  4  flags.  ^4--n  _?_  flags 

21 

5.  Each  of  7  horses  carried  3  riders.  riders 

7  x  3  =  n  20 

6.  In  each  of  5  rows  were  4  elephants.  _?_  elephants 
Say  an  w-example  for  each  of  problems  1-6. 


Finding  the  Unknown  Sum  or  Addend 

*  Addends-sum  relationship  [W] 

Copy  in  columns  and  work.  Check. 


1. 

752  -  469  =  w283 

4. 

356  —  n  =  297  59 

7. 

753  - 

469  =  n  284 

2. 

879  —  n  =  38  4495 

5. 

930  —  68  —  n  862 

8. 

800  - 

n  =  267533 

3. 

527  +  89  =  w  6i6 

6. 

98  +  n  =  687  589 

9. 

633  + 

84  =  n  717 
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*  Regardless  of  whether  the  numerals  are  1-,  2-,  3-  (or  more)  place  numerals,  the  basic  idea 
of  subtracting  when  a  sum  and  one  addend  are  known  provides  a  solution. 


Finding  How  Many  Equivalent  Sets 

Readiness  for  division  [O] 

1.  Ann  was  putting  pictures  in  a  scrapbook.  On  one 
page  she  put  12  pictures  in  rows  of  4.  How  many  rows 
did  the  12  pictures  make?  3  How  many  equivalent  sets 
of  4  pictures  are  there  in  a  set  of  12  pictures?  34’s  in  12  =  ? 


2.  On  another  page  in  her  scrapbook,  Ann  pasted 
14  small  pictures  in  rows  of  7  (picture  A).  How 
many  rows  did  she  have?  2H0W  many  7’s  in  14?  2 

3.  Picture  B  shows  12  dots  in  rows  of  3.  How 
many  rows  are  there?  4H0W  many  3’s  in  12?  4 


4.  Picture  C  shows  16  dots  in  rows  of  4.  How  many 
4’s  in  16?44’s  in  16  =  ?  4 

5.  Picture  D  shows  18  dots  in  rows  of  6.  How  many 
6’s  in  18? 3 6’s  in  18  =  ?  3 

For  each  of  Ex.  6-8  make  a  dot  picture  on  the  board. 

6.  Use  12  dots  in  rows  of  6.  6’s  in  12  =  ?  2 

7.  Use  15  dots  in  rows  of  3.  3’s  in  15  =  ?  5 

8.  Use  10  dots  in  rows  of  2.  2’s  in  10  =  ?  5 


264  (two  hundred  sixty-four) 

The  work  on  pages  264-265  prepares  for  work  in  division.  On  these  pages  the  idea  is 
associated  with  finding  the  number  of  equivalent  sets  in  a  total  set.  These  equivalent  sets 
are  technically  subsets  of  the  total  set. 
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Pupil’s  Objective 

To  develop  understanding  of  the  use  of  division 
in  a  measurement  situation. 

New  Word 

(page  264)  scrapbook 

Background 

The  division  operation  is  used  for  different  prob¬ 
lem  situations.  One  of  these  problem  situations 
requires  you  to  determine  how  many  sets  of  a  given 
size  are  contained  in  a  known  larger  set.  The 
question  becomes,  “How  many  sets  of  4  numbers 
are  contained  in  a  set  of  20  members?”  You  might 
then  ask,  “How  many  members  are  left  over?” 
This  is  the  remainder  or  the  number  for  the 
remainder  set.  In  the  grade-3  work,  the  remainder 
is  always  zero.  Division  is  used  for  this  measure¬ 
ment  situation.  The  material  on  these  two  pages 
provides  readiness  for  beginning  work  on  division 
which  is  introduced  later  in  the  chapter.  In  pre¬ 
vious  work,  we  learned  that  the  answer  to  a  multi¬ 
plication  example  could  be  found  through  the  use 
of  addition.  Similarly,  we  shall  now  learn  that 
subtraction  may  be  used  to  help  find  the  answer 
to  a  division  example.  These  pages  are  not  for  the 
purpose  of  learning  any  particular  division  facts, 
but  to  acquaint  children  with  the  general  idea  of 
division. 

Teacher’s  Preparation 

Have  some  objects  available  for  each  child  to  use 
at  his  desk.  Twenty  objects  per  child  should  be 
adequate.  As  suggested  before,  one-inch  squares 
of  construction  paper  will  serve  the  purpose.  You 
should  have  something  to  use  for  demonstration. 
A  flannel  board*  with  felt  shapes*  or  a  large 
abacus*  on  which  sets  of  objects  may  be  shown  will 
serve  very  well. 

Pre-Book  Lesson 

•  If  the  opportunity  arises,  refer  to  a  classroom 
situation  in  which  the  number  for  the  total  is 

*  See  2,  17,  and  10,  page  xix. 


known.  Then  determine  how  many  subsets  of  a 
given  size  are  contained  in  the  larger  set.  You 
may  point  out  that  the  number  of  members  remain¬ 
ing  is  zero  or  that  the  remainder  is  zero.  It  is 
imperative  at  this  time  that  the  remainder  set  be 
the  empty  set,  that  is,  the  remainder  be  zero. 

•  Direct  pupils  to  place  12  objects  in  a  pile  on 
their  desks.  Then,  have  them  find  how  many  sets 
(groups,  piles,  bunches)  of  3  they  find  in  the  pile 
of  12.  Continue  this  type  of  manipulation.  Using 
objects,  have  pupils  determine  how  many  4’s  in 
16?  2’s  in  10?  5’s  in  20?  and  so  on.  It  is  very 
important  to  keep  stressing  the  information  that 
is  known.  First,  they  know  the  size  of  the  set  to 
begin  with.  Second,  they  know  the  size  of  the 
smaller  sets  to  be  removed.  They  are  to  find  the 
number  of  the  smaller  sets  contained  in  the  larger 
one. 

Using  the  Text  Pages 

•  Encourage  pupils  to  continue  to  use  the  ob¬ 
jects  in  connection  with  Ex.  1-8.  While  some 
pupils  are  making  dot  pictures  on  the  chalkboard, 
the  rest  of  the  class  should  use  the  objects  at  their 
desks. 

•  Discuss  the  subtraction  in  Boxes  E,  F,  and  G. 
As  an  understanding  of  division  is  being  developed 
intuitively,  its  relationship  to  subtraction  should  be 
established. 

When  pupils  were  using  objects  to  determine  the 
number  of  subsets  contained  in  the  larger  set,  they 
physically  removed  each  subset.  We  can  associate 
subtraction  with  an  operation  on  a  set  which  in¬ 
volves  removal  of  subsets.  For  example,  the  work 
in  box  E  is  comparable  to  removing  sets  of  5  objects 
from  a  pile  of  1 5  objects.  Be  sure  to  draw  the  com¬ 
parison  between  removing  and  subtracting. 

Individualizing  Instruction 

•  All  pupils  may  use  objects  to  illustrate  each 
example  in  Ex.  18-31.  Encourage  pupils  to  use  a 
variety  of  ways  to  illustrate  the  examples. 

•  More  capable  children  may  readily  make  use  of 
M.  facts  they  have  learned  in  working  these 
examples. 
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In  Ex.  26-31  you  may  permit  more  capable  children 
to  subtract  the  numbers  for  all  of  the  subsets  at 
once  instead  of  one  at  a  time. 


One  at  a  time 
24 
-8 
16 
-8 
8 

-8 

0 


All  at  once 
24 
-24 
0 


Do  not  be  anxious  to  force  all  pupils  into  sub¬ 
tracting  the  number  for  all  the  subsets  at  once. 
It  is  extremely  important  to  establish  first  the 
understanding  of  removing  each  subset. 

•  Duplicate  a  table  like  the  one  at  the  right 
for  all  pupils  to  complete.  Discuss  with  pupils  the 
M.  facts  in  which  0  is  a  factor.  Point  out  that  they 
are  shown  in  this  table  when  it  is  completed. 

After  pupils  have  completed  the  table,  guide 
them  in  forming  generalizations  by  asking  questions 
such  as  “Do  you  see  something  special  when  you 
write  the  numerals  for  the  products?” 

The  generalizations  listed  at  the  right  should  be 
anticipated: 


X 

0 

I 

2 

3 

4 

5 

6 

7 

8 

9 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

a.  All  the  answers  in  the  chart  that  are  across 
from  0  and  all  the  answers  that  are  down  from  0 
are  0. 

b.  The  answers  across  from  1  are  the  same  as 
the  factors  shown  across  the  top.  The  answers 
down  from  1  are  the  same  as  the  factors  shown 
down  the  left  side. 

c.  Each  answer  across  from  2  and  each  answer 
down  from  2  increases  by  2. 

Other  generalizations  can  be  made  about  3 
and  4. 


NOTES 
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You  can  subtract  to  find  the  answers  for  Ex.  9-17. 


9.  How  many  5’s  in  15?  Use 
Ex.  E.  Starting  with  15,  how  many 
5’s  can  you  subtract?3  5’s  in  15  =  ?3 

10.  Why  does  Ex.  F  show  that 
there  are  four  2’s  in  8?  ? is  subtracted 

11.  Ex.  G.  How  many  3’s  in  9?s 

3  is  subtracted  3  times.  J 

Explains  3’s  in  9  =  ?  3 

On  the  board  subtract,  as  shown 
in  Ex.  E-G,  to  find  how  many 


12.  4’s  in  24.6  14.  9’sin36.4  16.  6’s  in  18. 3 

13.  7’s  in  21.3  15.  5’s  in  25. 5  17.  2’s  in  10. 5 


[Wj 

For  each  of  Ex.  18-21,  draw  the  picture.  For  Ex.  18 
write,  cc2’s  in  6  =  3.”  Work  this  way  for  Ex.  19-21. 


18. 


19. 


6  boats  in  rows  of  2. 


5’s  in  10=2 

10  tents  in  rows  of  5. 


20.  8  hats  in  rows  of  4. 4*s  in  8  =  2 

21.  12  balls  in  rows  of  2. 2’s  in  12  =  6 


For  each  of  Ex.  22-25  make  a  dot  picture.  Count  rows 
and  then  write  the  example  with  its  answer. 

9’s  in  18=  2 

22.  18  dots  in  rows  of  9.  24.  18  dots  in  rows  of  3. 3’s  in  is  =  6 

2’s  in  14  =  7 

23.  14  dots  in  rows  of  2.  25.  16  dots  in  rows  of  8. 8*s  in  16  =  2 


For  each  of  Ex.  26-31  subtract  as  in  Ex.  E-G  above 
to  find  the  answer.  Then  write  the  example  with  its 
answer. 

26.  4’s  in  8  =  ?2  28.  5’s  in  20  =  ?  4  30.  9’s  in  27  =  ?  3 

27.  8’s  in  24  =  ?3  29.  6’s  in  24  =  ?4  31.  7’s  in  28  =  ?  4 
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A 


100  addend 
100  addend 
100  addend 
100  addend 


Multiplying  with  3-Place  Numerals 

to] 

1.  A  truck  driver  is  unloading  4  bags  of  potatoes  at 
Mr.  Cook’s  little  store.  Each  bag  holds  100  pounds.  In 
all,  how  many  pounds  will  he  unload?  4  X  100  =  n 

a.  Count  by  100’s.  Do  you  get  400?  Yes 

b.  Add  100’s  (Ex.  A).  Is  the  sum  400?  ^In  writing 

the  numeral  for  the  sum,  where  would  you  write  “4”?  ^  hundred* 


The  sets  are  equivalent. 


*  c.  You  can  multiply,  too.  Why? a  For  4  x  100,  think , 
4x1  =  4,  so  4x1  hundred  =  4  hundreds,  or  _?_.  400 
d.  The  factors  are  _?t  and  _?a°°  The  product  is  _?_.  400 

^  sum  To  multiply,  you  write  the  numerals  as  in  Ex.  B. 

^  to  show  4  hundreds 

Why  is  the  4  for  the  product  written  in  hundred  s  place? 
Why  are  0’s  written  in  ten’s  and  one’s  places?  sh°w  otens 

J  a  and  0  ones 


Say  the  product  for  each  of  Ex.  2-6. 
2.  100  3.  100  4.  200  5. 

5  9  3 


500 


900 


600 


400 

2 

800 


6. 


300 

3 

900 


You  multiply  hundreds  in  the  same  way 
that  you  multiply  ones. 

266  (two  hundred  sixty-six) 

If  pupils  understood  earlier  that  tens  are  multiplied  in  the  same  way  as  ones,  they  should 
have  no  trouble  in  multiplying  hundreds  just  as  they  multiplied  ones. 


Teaching  Pages  266  and  267 


Pupil’s  Objectives 

(a)  To  learn  to  multiply  with  3-place  numerals; 
and  (b)  to  make  use  of  the  distributive  property 
and  the  commutative  property  so  as  to  have  the 
further  extension  of  multiplication  more  meaning¬ 
ful. 

New  Word 

(page  266)  unloading 

Background 

On  page  266  is  the  first  introduction  to  multi¬ 
plying  with  a  3-place  numeral.  This  part  of  the 
lesson  is  limited  to  3-place  numerals  showing  hun¬ 
dreds  only.  Furthermore,  no  remembering  is  in¬ 
volved  when  multiplying  hundreds. 

In  this  introductory  stage,  the  total  is  obtained 
first  by  counting  by  hundreds,  then  by  adding 
hundreds,  and  finally  by  multiplying  hundreds. 

The  relationship  between  addition  and  multipli¬ 
cation  has  been  emphasized  in  many  previous 
lessons.  The  distributive  property  was  introduced 
on  page  248  in  connection  with  multiplication  with 
2-place  numerals.  It  is  being  extended  in  the 
lesson  on  page  267  to  multiplication  with  3-place 
numerals.  Consider  the  example  2  X  132.  132  is 
renamed  100  +  30  +  2  making  it  possible  to 
distribute  the  multiplication  by  2  over  each  of 
several  addends.  The  child  has  already  learned  to 
multiply  2  X  2,  2  X  30,  and  2  X  100.  Multiplying 
with  a  3-place  numeral  provides  an  application  for 
all  of  these  learnings. 

Pre-Book  Lesson 

•  On  the  chalkboard,  write  a  M.  sentence  like 
3  X  40  =  n.  Ask  a  pupil  to  read  it.  Stress  the 
reading  of  the  sentence  rather  than  giving  the 
product.  In  fact,  encourage  several  different  ways 
of  reading  the  sentence.  Some  pupils  will  say  “3 
times  40  equals  what?”  others  “What  does  three 
40’s  equal?”  and  others  may  say  “Three  40’s  names 
what  number?” 

Ask  pupils  to  tell  ways  in  which  they  can  find 
the  answer.  Pupils’  responses  probably  will  in¬ 
clude  the  following: 


(a)  Add  three  40’s. 

(b)  Two  40’s  equal  80  and  one  more  40  equal 

120. 

(c)  Three  4’s  equal  12,  and  12  tens  equal  120. 

•  On  the  chalkboard  write  the  example 

40 

X3 


Now,  when  we  multiply  3  times  4  tens  how  many 
tens  will  there  be  in  the  answer? 

Review  the  meaning  of  120:  What  does  the  0 
tell  us?  (There  are  no  ones.)  What  does  the  12 
tell  us?  (There  are  12  tens.)  Another  way  of 
reading  12  tens  is  one  hundred  twenty. 

Using  the  Text  Pages 

•  Refer  to  the  work  of  the  Pre-Book  Lesson  as 
deemed  appropriate  in  developing  the  material  on 
page  266.  You  may  wish  to  ask  pupils  to  write 
Ex.  2-6  on  the  chalkboard  as  they  explain  the 
products. 

•  You  are  encouraged  to  use  the  chalkboard 
extensively  in  order  to  foster  as  complete  an  under¬ 
standing  as  possible  in  connection  with  the  exercises 
on  page  267.  For  example,  as  the  work  in  boxes 
C,  D,  E,  F,  and  G  is  being  discussed  and  analyzed 
you  may  wish  to  write  on  the  board  the  same 
example  in  expanded  form  as  shown  below. 

132  =  100  +  30  +  2 

X3  _ X3 

300  +  90  +  6 
396 

•  You  may  wish  to  have  selected  pupils  illustrate 
some  of  the  examples  in  rows  10  and  11  as  a 
check  on  their  understanding.  Permit  the  child 
to  use  any  means  of  illustrating  the  example  he 
wishes. 

•  Circulate  among  pupils  as  they  proceed  with 
the  written  work.  Observe  their  work  for  lack  of 
understanding  or  for  incorrect  procedures.  Ask 
questions  of  individuals  if  you  are  uncertain  of 
their  level  of  understanding.  It  may  be  necessary 
to  work  with  small  groups  of  slower  learners  to  clarify 
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meanings  and  to  minimize  the  chance  of  poor 
procedural  habits  becoming  fixed. 

Individualizing  Instruction 

•  To  help  slower  learners  move  toward  higher 
levels  of  mathematical  maturity,  use  one  or  more  of 
the  following  activities  to  foster  understanding: 

a.  Write  hundreds,  tens,  and  ones  as  indi¬ 
cated. 

243  =  2  hundreds  +  4  tens  +  3  ones 

X2  _ X  2 

4  hundreds  +  8  tens  +  6  ones, 

or  486 

b.  Write  the  3-place  numeral  in  expanded  nota¬ 
tion  as  shown  below. 

243  =  (200  +  40  +  3) 

X2  _ X2 

400  +  80  +  6,  or  486 

c.  Write  the  example  and  show  each  partial 
product  as  indicated. 

243 

X2 

6  (2X3  ones) 

80  (2X4  tens) 

400  (2  X  2  hundreds) 

486 

•  More  capable  children  may  be  introduced  to  the 


associative  property  as  a  means  of  helping  in  the 
solution  of  some  multiplication  examples.  The 
Associative  Property  of  Multiplication  provides 
that,  of  three  factors,  the  third  factor  may  be 
multiplied  by  the  product  of  the  first  two;  or  the 
product  of  the  second  and  third  factors  may  be 
multiplied  by  the  first  without  changing  the  final 
product.  In  multiplying  2  X  400,  400  may  be 
thought  of  as  4  X  100.  In  turn,  2  X  (4  X  100) 
may  be  considered  as  (2  X  4)  X  100.  Have  these 
pupils  write  each  of  examples  a-f  as  is  shown  for 
Ex.  a. 

2  X  400  =  2  X  (4  X  100)  = 

(2  X  4)  X  100  =  8  X  100  =  800 

a.  2  X  400  b.  2  X  300  c.  3  X  300 

d.  4  X  200  e.  3  X  500  f.  4  X  300 

All  pupils  may  make  a  multiplication  table  like 
the  one  suggested  at  the  end  of  the  previous  lesson. 
You  may  wish  to  duplicate  a  form  so  that  pupils 
will  show  products  only  and  not  spend  a  great  deal 
of  time  making  the  grid. 

You  may  wish  to  use  some  of  the  following 
examples  for  additional  practice  for  all  pupils: 


3  X  30 

2 

X  40 

4  X  20 

3  X  20 

300 

•100 

200 

700 

300 

X2 

X6 

X4 

XI 

X3 

131 

444 

403 

423 

333 

X3 

X2 

X2 

X2 

X3 
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*  Again  note  the  steps  so  that  we  can  use  the  idea  of  distributing 
multiplication  over  addition. 


Um  of  Commutative  and  Dhtributiv  Proporti* i 

7.  Three  days  a  week,  another  truck  brings  Mr.  Cook 
132  packages  of  baked  goods.  What  is  the  total  number 
of  packages  Mr.  Cook  gets  in  the  3  days?  3  x  132  =  n 

*  132=100+30+2  or  2+30+100  3x  (2+30+ 100)  =  n 

Ex.  C-F.  You  multiply 
first  ones,  then  tens,  then 
hundreds.  Then  you  add 
the  products.  Explain  the 
work. 

8.  Explain  the  short  way  to  multiply  132  by  3  (Ex.  G). 

9.  Explain  why  6,  9,  and  3  were  placed  as  shown,  e  is  in 

one’s  place  to  show  6  <3nes,  9  is  in  ten’s  place  to  shr>w  9  tens,  3  is  in  hundred’s  place 
to  show  3  hundreds. 

Explain  the  multiplications  for  Ex.  10a- 10c. 

a  b  c  d  e  f  g 

10.  122  223  423  243  213  212  $3.22 

4  3  2  2  3  4  3 

488  669  846  4  ?86  6  ?39  s?4?s  $?.?6 

See  answer  for  Ex.  9  for  sample.  9  6 

Say  the  missing  digits  in  Ex.  lOd-lOg  above. 

Which  products  are  shown  wrong  in  row  11?  Why? 


11.  212  324 

224  112 

121 

Ill  $1.14 

4  2 

2  3 

4 

7  2 

216  648 

a.  4x2  =  8,  4x1  =  4  c. 

446  136 

2x4  =  8  d.  3x1  =  3 

125 

e.  4x1 

118  $2.28 

=  4,  4x2  =  8,  4  x  1  =  <T 

f.  7x1  =  7,  7x1  =  7,  7x1  =  7 

[W| 

Copy,  and  multiply. 

$4.88 

12.  3  X  112  336 

16.  2  X  242  484 

20. 

4  X  212  848 

24. 

4  X  $1.22 

$8.88 

13.  2  X  411  822 

17.  4  X  121  484 

21. 

3  X  131  393 

25. 

8  x  $1.11 

$9.36 

14.  3  X  232  696 

18.  3  x  212  «6 

22. 

2  X  334  668 

26. 

3  x  $3.12 

$8.42 

15.  4  x  221  884 

19.  7  X  111  777 

23. 

3  x  33  3  999 

27. 

2  X  $4.21 

(two  hundred  sixty-seven)  267 
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c 

D 

E 

1 

F 

2 

"T 

30 

!  100 

— 

1 

~ 1 +6 

1  X3 

X  3 

x3 

L+90 

i 

6-J 

■ 

90 — 1 

300 

->300 

1 

j 

396 

I 

| 

i;2;5 
:  >3 
31715 


More  Multiplying  with  3-Place  Numerals 

Remembering  tens  [O] 

1.  Mr.  Rice’s  fence  is  125  feet  long.  It  is  3  boards 
high.  To  build  it,  how  many  feet  of  the  boards  did 
he  use?  3  X  125  =  n 

*  For  this  multiplication,  do  you  rename  the  product  of 

Yes  The  number  of  ones  is  greater  than  9. 

the  ones?  Why?  Do  you  remember  1  ten?  Yes 

You  multiply  ones,  then  tens,  then  hundreds.  Explain 
the  work.  Tell  what  to  think. 

Remember  1  ten  for  Ex.  b,  d,  and  g. 


For  which  examples  do  you  remember  1  ten?  2  tens? 

Remember  2  tens  for  Ex.  a  and  f. 


a 

b 

c 

d 

e 

f 

g 

2.  113 

139 

111 

325 

213 

214 

$2.45 

X  7 

X  2 

x8 

X  3 

X  3 

X  5 

X2 

For  which  examples  are 

products  shown  wrong? 

Why? 

3.x  423 

x  126 

221 

114 

x  215 

324 

$1.18 

2 

3 

4 

6 

4 

3 

4 

2x4  =  8*  456 

368 

884 

684 

840 

972 

$4.72 

3x2  =  6,  6+1  =  7  4x1=4,  4  +  2  =  6 

Tell  what  to  think  for  these  multiplications: 

4.  112 

229 

414 

112 

128 

323 

$4.17 

6 

3 

2 

8 

2 

3 

2 

672 

687 

828 

896 

256 

969 

$8.34 

Copy  each  of  Ex.  5-8  on  the  board  and  multiply. 

5.  4  x  114  6.  5  X  113  7.  4  x  216  8.  3  X  $2.24 

456  565  864  $6.72 

268  (two  hundred  sixty-eight) 

upils  will  find  that  remembering  tens  after  renaming  the  product  of  the  ones  is  the  same 
hether  the  number  multiplied  is  shown  by  a  2-place  numeral  or  a  3-place  numeral. 
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Pupil’s  Objectives 

(a)  To  learn  to  remember  one  or  more  tens  when 
multiplying  with  3-place  numerals;  and  (b)  to  learn 
to  multiply  with  0  in  one’s  or  ten’s  place. 

Background 

The  idea  of  renaming  numbers  has  been  used 
extensively  throughout  this  program.  The  naming 
of  numbers  in  many  different  ways  provides  more 
flexibility  in  thinking  and  learning  about  numbers. 

This  is  the  first  lesson  that  involves  remembering 
tens  after  renaming  the  product  of  ones.  Pupils 
have  renamed  a  number  so  as  to  be  able  to  dis¬ 
tribute  the  multiplication  over  several  addends 
and  have,  in  turn,  renamed  the  product  arrived  at. 
For  example,  for  2  X  241,  the  241  was  renamed 
(200  +  40  +  1).  By  multiplying  each  of  these 
numbers  by  two,  the  product  was  named  (400  + 
80  +  2).  Then,  the  product  was  renamed  482. 
Consider  the  following  example  of  renaming  in 
which  remembered  tens  must  be  added. 

216  =  200  +  10  +  6 

X4  _ X4 

800  +  40  +  24  First  naming  of  the 
product. 

864  Product  renamed.  Notice  that 
2  tens  had  to  be  remembered 
and  added  to  4  tens. 


cited  above,  the  thought  pattern  would  be:  “Four 
times  1  ten  equals  4  tens,  plus  the  2  tens  remem¬ 
bered  equals  6  tens.” 

At  the  bottom  of  page  269  multiplication  of  0 
by  a  number  should  not  be  a  serious  problem. 

Pre-Book  Lesson 


•  Try  to  pose  a  realistic  problem  for  your  pupils 
to  solve.  Record  suggested  solutions. 

A  package  of  paper  contains  125  sheets.  How  many 
sheets  of  paper  would  be  in  3  packages? 

Pupils’  suggestions  should  finally  lead  to  record¬ 
ing  something  like  the  following: 

125  may  be  renamed  (1  hundred  +  2  tens  +  5  ones) 

Multiply  ones. 

5  ones 
X3 

15  ones,  or  1  ten  +  5  ones 


Multiply  tens. 
2  tens 
X3 


6  tens 


Multiply  hundreds. 

1  hundreds 
X3 

3  hundreds 


Add  the  partial  products. 
1  ten 

3  hundreds  6  tens  5  ones 
3  hundreds  7  tens  5  ones 


The  addition  probably  can  be  more  readily  seen 
in  the  following  form. 

216 

X4 

24  (4X6  ones) 

40  (4X1  ten) 

800  (4  X  2  hundreds) 

864 

In  this  lesson  and  those  to  follow  it  is  necessary  to 
build  a  thorough  understanding  of  the  addition 
involved  in  this  particular  type  of  renaming.  At 
the  highest  level  of  maturity,  the  pupil  will  gen¬ 
eralize  that  it  is  necessary  to  multiply  first  and  then 
add  the  number  remembered.  In  the  example 


•  In  a  chart  like  the  one  below,  pupils  show  each 
partial  product  in  the  appropriate  position.  Call 
attention  to  the  two  numbers  shown  for  tens.  At 
this  point  stress  that  one  is  the  result  of  multiplying 
and  the  other  is  the  result  of  the  product  of  the  ones 
having  been  renamed. 

Hundreds  Tens  Ones 

125  1 

X3  3  6  5 

~~3  7  5 

Pupils  may  use  a  similar  chart  to  find  solutions 
to  the  following  examples: 

317  247  114 

X3  X2  X6 
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Review  briefly  the  role  of  0  when  it  is  an  addend 
and  when  it  is  a  factor.  Have  pupils  tell  the 
result  when  a  number  is  added  to  0.  Then  have 
them  tell  the  result  when  0  is  multiplied  by  a 
number.  Write  some  examples  of  each  of  the 
kinds  on  the  chalkboard  to  confirm  children’s 
generalizations. 

Write  examples  like  the  following  on  the  chalk¬ 
board.  Ask  pupils  to  read  each  example  and  then 
tell  the  results.  (4  X  0)  +  3  =  n\  (2  X  0)  +  4  =  n\ 
(7  X  0)  +  2  =  n. 

Using  the  Text  Pages 

•  Pupils  reveal  their  understandings  as  they  dis¬ 
cuss  the  examples  in  Ex.  2-4.  From  time  to  time 
have  selected  pupils  illustrate  the  example  in  any 
way  he  wishes  to  confirm  his  statements. 

•  Circulate  among  pupils  to  spot-check  their 
written  work  for  procedural  errors  or  evidence  of 
misunderstanding.  Be  especially  alert  to  the  error 
of  multiplying  the  remembered  tens  (tens  to  be 
added)  and  adding  the  tens  to  be  multiplied.  If 
you  are  in  doubt  as  to  a  child’s  understandings, 
ask  him  probing  questions  about  the  example. 
For  example,  point  to  a  specific  digit  in  the  numeral 
for  the  product  and  have  him  tell  you  how  it  was 
obtained. 

•  Review  the  M.  facts  with  0  as  a  factor  as  part 
of  the  oral  work  at  the  bottom  of  page  269.  On 
the  board,  clarify  the  work  in  boxes  B  and  C  as 
follows: 

302 

X3 

6  (3X2  ones) 

0  (3X0  tens) 

900  (3  X  3  hundreds) 

906 

208 

X4 

32  (4X8  ones) 

0  (4X0  tens) 

800  (4  X  2  hundreds) 

832 

•  Ask  pupils  to  illustrate  examples  in  this  part 
of  the  lesson  as  is  deemed  appropriate. 


Individualizing  Instruction 

•  In  the  lesson  dealing  with  3-place  numerals 
there  has  been  less  emphasis  on  the  use  of  objects 
and  representative  materials.  However,  many 
pupils  may  gain  greater  insights  if  the  concept  is 
placed  in  a  more  objective  setting.  For  this  reason 
you  may  wish  to  review  the  principles  involved  in 
the  multiplication  presented  on  these  pages.  Two 
examples  are  shown  illustrated  in  the  pictures  of 
the  pocket  charts.  Each  time  ask  pupils  if  more 
than  9  ones  are  shown.  Follow  this  by  having 
them  explain  the  renaming  and  remembering. 


Hundreds 

Tens 

Ones 

11 

1 

i  1 1  M  i 

in 

11 

nnnnnnnn 

i  1 1  i  i 

in 

1 

nnnnnnnn 

_  L  1 _  1 

in 

nnnnnnn 

i _ i _  i _ i 

in 

nnnnnnn 

i  1 1  _ 

in 

nnnnnnn 

i i  i ii i 

•  All  pupils  may  find  the  following  activities 
interesting  and  challenging. 

a.  Tell  (or  write)  the  numeral  that  belongs 
where  ?  appears  in  each  example. 


104 

230 

420 

102 

107 

X3 

X2 

X2 

X8 

X3 

3  ?  2 

46  ? 

84  ? 

8  ?  6 

3  ?  1 

b.  Tell  which  examples  have  wrong  answers  and 
why  (or,  copy  the  examples  with  wrong  answers 


and  do  them 

correc 

:tly). 

203 

230 

105 

103 

420 

X4 

X3 

X2 

X9 

X2 

802 

693 

210 

907 

840 

•  Use  Extra  Examples  Set  74  and  Set  75. 

Reminder 

Continue  to  maintain  the  ideas  and  terminology 
developed  under  the  heading  of  Geometry. 
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Rows  9—12.  Show  products  on  folded  paper. 


a 

h 

c 

d 

e 

f 

£ 

9. 

113 

223 

112 

328 

317 

115 

51.13 

6 

4 

5 

2 

3 

6 

4 

10. 

678 

116 

892 

429 

560 

117 

656 

114 

951 

229 

690 

219 

$4.52 

$2.15 

2 

2 

3 

7 

3 

4 

4 

11. 

232 

218 

858 

421 

351 

328 

798 

117 

687 

133 

876 

447 

$8.60 

$1.12 

4 

2 

3 

4 

3 

2 

7 

12. 

872 

116 

842 

114 

984 

112 

468 

313 

399 

446 

894 

216 

$7.84 

$2.14 

4 

5 

4 

3 

2 

4 

3 

464 

570 

448 

939 

892 

864 

$6.42 

♦  Extra  Examples.  Work  Set  74. 


Multiplying  When  a  Digit  Is  0 

|o| 


Explain  0  in  the  numeral  for  the 

r  2x0=0  _  3x0=0 

product  a.  in  Ex.  A.  b.  in  Ex.  B. 

In  Ex.  C,  why  is  there  no  0  in  the 
numeral  for  the  product? 4 x 0=0,  o+3=3 

Tell  what  to  think  in  Ex.  1-6. 


1.  408  2.  120  3.  107  4.  110  5. 
x2  x3  x4  x6 


816 

360 

428 

660 

Copy  and  multiply. 

7.  2  x 

408 

816 

10. 

3 

X 

120 

360  13. 

8.  4  x 

200 

800 

11. 

2 

X 

207 

414  14. 

9.  2  x 

206 

412 

12. 

3 

X 

208 

624  1 0  . 

♦  Extra  Examples.  Wrork  Set  75. 


A 

i 

B 

C 

230 

302 

208 

| 

2 

3 

4 

460 

906 

832 

202  6.  $3.07 

x4  X  2 


808  $6.14 

!*] 


4  X 

107 

428 

16. 

$6.60 
6  x  $1.10 

4  X 

104 

416 

17. 

$8.24 

4  x  $2.06 

7  X 

104 

728 

18. 

$2.18 
2  X  SI. 09 
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*  Note  that,  since  the  Commutative  Property  of  Multiplication  applies  to  the  number  as  such, 
we  have  temporarily  disassociated  the  numbers  from  the  social  situation. 

Changing  the  Order  of  Factors 

Usiog  rtf  CommvtoHv  Property  of  At  [O] 

1.  2x4  =  «84x2  =  «s  Does  changing  the  order 
of  the  factors  2  and  4  change  the  product?  ng 

2.  Each  of  the  34  children  in  our  room  asked  2  friends 
to  a  picnic.  How  many  friends  were  asked?  34  x  2  =  ti 

You  have  not  learned  how  to  work  the  multiplication 
example  shown  in  box  A.  But  if  you  change  the  order  of 
the  factors,  you  can  multiply,  as  in  Ex.  B. 

Iw| 

Copy  and  multiply.  Where  you  need  to,  change  the 
order  of  the  factors.  Check  by  multiplying  a  second  time. 


3. 

3  X  231  =  n  693 

8. 

7  X  104  =  72 

728 

13. 

104  x  5  =  n 

520 

4. 

2  X  316  =  72  632 

9. 

5  x  43  =  n 

215 

14. 

7  x  $1.13  = 

$72$7.91 

5. 

98  x  3  =  n  294 

10. 

103  X  6  =  n 

618 

15. 

114  X  6  =  n 

684 

6. 

2  x  235  =  n  470 

11. 

4  X  $0.56  = 

$H$2.24 

16. 

4  x  $2.06  = 

$71  $8.24 

7. 

79  X  4  =  n  3i6 

12. 

68  x  4  =  n 

272 

17. 

340  X  2  =  « 

680 

To  Keep  in  Practice 

A*  S„  At.  |W] 

Copy  each  set  of  numerals  in  a  column,  and  work. 

$7.24 

1.  $3.15  +  $4.09  5.  4  X  208  832  9.  $7.00  -  $4.00$3.oo 

2.  $9.10  -  $0.63  6.  438  x  2  sra  10.  $8.69  -  $7.99$o.7o 

3.  4  x  $0.97*3-88  7.  320  +  86  ^  ll.  $1.87  -  $0.92  *0.95 

4.  $8.00  -  $ 5.4V 1  8.  2  x  340  680  12.  $6.00  -  $0.28  *5.72 

13.  8  +  9  +  4  +  6  +  35  «  14.  33  +  15  +  8  +  7  +  7  70 

Extra  Examples.  Work  Set  76. 
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A 

B 

2 

34 

34 

2 

n 

68 
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Pupil’s  Objectives 

(a)  To  learn  to  multiply  the  greater  factor;  and 
(b)  to  have  practice  in  the  various  computational 
skills  involved  in  addition,  subtraction,  and 
multiplication. 

Background 

When  multiplying  with  a  3-place  numeral  and  a 
1 -place  numeral,  we  ordinarily  multiply  by  the 
lesser  number.  There  is  nothing  wrong  with  mul¬ 
tiplying  by  the  greater  number;  it  is  just  more 
convenient  to  change  the  order  of  the  factors  and 
multiply  by  the  lesser  number.  In  this  way  multi¬ 
plication  can  be  distributed  over  the  addends  of 
the  number  to  be  multiplied.  In  fact,  this  is  one 
occasion  when  the  Commutative  Property  of  Mul¬ 
tiplication  is  very  useful. 

Pre-Book  Lesson 

•  Use  any  one  or  more  of  the  following  activities 
to  review  and  re-enforce  the  Commutative  Property 
of  Multiplication. 

(a)  Perhaps  you  have  been  making  a  large 
multiplication  chart  for  the  class  as  the  various 
facts  have  been  introduced  and  learned.  (It  would 
be  a  good  idea.)  Select  a  factor  shown  in  the 
column  at  the  left  and  one  shown  in  the  row  at 
the  top.  Find  the  product.  Then,  select  the  same 
factors,  but  from  the  opposite  places  as  just  de¬ 
scribed  and  find  the  product.  Have  different  pupils 
work  this  way  with  factors  of  their  choice.  They 
may  use  the  multiplication  charts  they  have  made. 
At  the  same  time,  have  each  pupil  write  the  number 
sentence  appropriate  for  the  factors  selected  and 
their  product. 

Guide  pupils  to  the  generalization  (in  their  own 
words)  that  the  order  of  the  factors  does  not  change 
the  product. 

(b)  Write  the  number  sentence  6  X  3  =  n  on 
the  chalkboard.  Have  a  child  illustrate  finding  the 
product  on  a  number-line  picture.  Then  write  the 
sentence  3X6  =  n.  Ask  another  child  to  illustrate 
finding  the  product  for  this  sentence  on  the  same 
number-line  picture.  Through  your  questioning, 
guide  pupils  to  the  generalization. 


^  n3~^r3~y~ 3->-3-y-3-r-3-> 

0  3  6  9  12  15  18 


,  f  6 - V - 6 - -y - 6 - » 

n  6  12  18 

•  Write  these  two  sentences  on  the  board. 

427  X  8  =  n 
8  X  427  =  n 

Ask,  “Will  the  numbers  for  n  in  these  two  sen¬ 
tences  be  the  same  or  will  they  be  different?” 
Have  pupils  tell  why. 

Do  not  attempt  to  find  the  product.  That  is 
unimportant  at  this  time.  The  important  point  is 
the  understanding  and  application  of  the  commu¬ 
tative  property. 

Using  the  Text  Page 

Some  pupils  may  still  need  additional  per¬ 
suasion  to  apply  the  Commutative  Property  of 
Multiplication.  It  may  help  to  work  the  example 
as  written  in  box  A  to  show  that  the  answer  will 
be  the  same  as  that  in  box  B. 

Individualizing  Instruction 

•  It  may  not  be  necessary  for  all  pupils  to  work 
all  of  the  examples  at  the  bottom  of  page  270.  If 
a  child  has  good  grasp  of  the  skills  presented,  other 
types  of  activities  may  be  more  appropriate  and 
interesting  to  him. 

A  review  and  extension  of  the  geometry  activities 
on  pages  256  and  257  may  prove  worthwhile. 

•  More  capable  children  may  make  a  multiplication 
chart  and  try  to  fill  in  numerals  for  the  products. 
They  have  had  enough  of  the  basic  principles  of 
multiplication  to  be  able  to  do  this  kind  of  thing 
independently. 

•  All  pupils  should  find  the  following  exercises 
useful  in  helping  with  the  skill  of  multiplying  tens 
and  adding  remembered  tens. 

(3  X  7)  +  2  (4  X  2)  +  1  (6  X  4)  +  3 

(7  X  0)  +  3  (9  X  3)  +  1  (5  X  2)  +  3 

(5  X  0)  +  2  (8  X  2)  +  3  (2  X  7)  +  1 
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Pupil’s  Objective 

To  practice  solving  problems  using  one  of  the 
three  operations:  addition,  subtraction,  or  multi¬ 
plication. 

New  Word 

airport 

Background 

Developing  the  ability  to  solve  problems  en¬ 
countered  in  our  daily  activities  is  one  of  the  major 
purposes  of  a  mathematics  program.  Pupils  should 
be  able  to  analyze  the  situation  and  then  determine 
the  particular  skill  needed  to  answer  the  given 
question.  Because  of  the  mixed  problems  it  is  neces¬ 
sary  for  the  pupil  to  read  each  problem  carefully 
so  that  he  may  decide  how  he  should  try  to  solve 
it.  If  you  find  that  problems  unique  to  your 
particular  environment  are  more  appropriate,  by 
all  means  use  them.  Above  all,  however,  do  not 
neglect  the  problem-solving  facet  of  the  mathe¬ 
matics  curriculum. 

In  later  work  in  Mathematics  We  Need ,  pupils  will 
work  problems  requiring  the  answering  of  a  hidden 
question  as  a  prerequisite  to  being  able  to  answer 
the  given  question.  Such  problems  may  be  called 
“2-step  problems.”  Ex.  3  suggests  this  type  of 


problem  in  that  the  answer  to  another  question 
must  be  used  to  solve  the  given  question. 

Pre-Book  Lesson 

For  purposes  of  review,  have  different  children 
state  a  problem  in  which  it  would  be  necessary  to 
use  the  operation:  addition,  subtraction,  or  multi¬ 
plication.  Have  other  pupils  tell  why  the  particular 
operation  is  appropriate. 

Using  the  Text  Page 

•  Pupils  should  proceed  independently  with  the 
work.  Circulate  among  children  with  reading  dif¬ 
ficulties  to  assist  them  with  the  vocabulary  (if 
necessary) . 

•  Wait  until  all  pupils  have  completed  the  writ¬ 
ten  work  before  doing  the  oral  work  suggested  at 
the  bottom  of  the  page.  Discuss  the  operation 
chosen.  For  problems  that  seem  to  be  difficult,  use 
dramatization,  representative  objects,  or  sketches 
to  help  build  meaning. 

Individualizing  Instruction 

Transportation  units  afford  many  opportunities 
for  problem-solving.  Collecting  timetables,  sched¬ 
ules,  and  maps  may  extend  pupils’  knowledge  of 
travel  by  train,  bus,  auto,  boat,  and  plane.  Perhaps  a 
classroom  Travel  Bureau  may  be  established  to  stim¬ 
ulate  the  acquisition  and  use  of  such  information. 


NOTES 
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*  Now  you  get  an  opportunity  to  check  orally  on  difficulties  with  number  sentences  after  pupils 
have  independently  written  their  operation  selections  and  the  work. 


A.  or  S.  or  M.  —  Which? 


Problem-solving  [W] 


For  each  of  problems  1-7,  write  “A.”  or  “S.”  or  “M” 

Then  write  your  work  to  find  the  answer. 

1.  Mr.  and  Mrs.  Little  rode  with  Dora  to  the  airport 
when  she  left  to  visit  her  aunt.  Each  bus  ticket  cost 
$1.15.  How  much  did  the  3  tickets  cost?  ^'x  $?  il  =  $n 

2.  Dora  was  to  ride  365  miles  on  one  plane  and  then 

475  miles  more  on  another.  How  long  was  the  whole  trip?  a.  840  miles  365+475=  n 

3.  The  trip  to  her  aunt’s  would  have  been  85  miles 
longer  by  train.  How  many  miles  would  the  trip  have 

been  by  train?  Use  your  answer  for  problem  2.  a.  925  miles  84o+85=n 

4.  After  going  190  miles,  the  first  plane  landed.  How 

many  of  its  365  miles  did  that  plane  still  have  to  go?  s.  175  miles  365- 190=  n 

5.  That  plane  flew  about  205  miles  an  hour.  Without 
stopping,  how  far  would  it  go  in  2  hours?  if*  205=  n6S 

6.  By  air  the  whole  trip  took  310  minutes.  By  train  it 

would  have  taken  3  times  as  long,  or  how  many  minutes?  930  minutes 

o  X  v  I U  —  n 

7.  The  bus  ticket  from  the  airport  to  her  aunt’s  home 

cost  $1.35.  How  much  change  did  Dora  get  from  $5.00?  0$03:6$51  35=$n 

[01 

*  Now  say  an  ^-example  for  each  problem. 


*ln  these  multiplications,  just  one  factor  is  rounded,  whereas 
in  addition,  both  addends  were  rounded. 


Estimating  Products 

Using  rounded  numbers  [O] 

1.  Round  each  of  these  to  the  nearest  ten: 

64  60  7  3  70  9  1  90  4  6  50  2  9  30  1  2  io  37  40  48  so  85  90 

*  In  estimating  products,  we  use  rounded  numbers. 
For  2  X  39,  we  round  39  to  40  and  think  “2  X  40  =  80.” 

Estimate  the  products  for  each  of  Ex.  2-9. 

2.  2  X  3980  4.  4  X  41i6o  6.  81  x  3240  8.  2  X  78i6o 

3.  51  X  3i5o  5.  4  X  49200  7.  4  X  19so  9.  39  x  3i2o 

[w] 

Ex.  10-21.  Show  your  estimates  of  the  answers.  Estimated 

answers  are  shown  above  each  example. 


10. 

48  +  4290 

13. 

17  +  4966 

16. 

3  x  29  87 

19. 

71  -  59  12 

11. 

40 

11  X  444 

14. 

80 

4  X  1976 

17. 

60 

78  -  19  59 

20. 

60 

19  X  3  57 

12. 

40 

92  -  5339 

15. 

120 

4  X  29116 

18. 

60 

12  +  45  57 

21. 

80 

24  +  58  82 

Now  copy  and  work  each  of  Ex.  10-21. 


**  Many  Things 

Maintenance  [W] 

Find  the  unknown  addend.  Write  your  work. 

1.  300  -  «2=  68  2.  89  +  «°=  569  3.  n  +  264  =  349 

Write  the  fraction  for  the  part  of  the  inside  of  square 
ABCD  that  is  4.  red.  5.  blue,  -§-  6.  yellow,  f 

Copy  and  finish  Ex.  7-10. 

23 

7.  1  pound  and  7  ounces  is  the  same  as  ounces. 

A  B  h 

8.  1  week  and  2  days  is  the  same  as  _?_  days. 

42 

9.  1  yard  and  6  inches  is  the  same  as  _?_  inches. 

75 

10.  1  hour  and  15  minutes  is  the  same  as  _?_  minutes. 
272  (two  hundred  seventy-two) 

**  Again,  a  mid-chapter  review! 
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Pupil’s  Objectives 

(a)  To  review  and  extend  the  understandings 
involved  in  rounding  numbers  to  the  nearest  ten; 
(b)  to  learn  to  estimate  products  by  using  rounded 
numbers;  and  (c)  to  review  important  ideas  and 
relationships. 

Background 

Rounding  to  the  nearest  ten  was  introduced  and 
applied  to  addition  and  subtraction  on  pages  158, 
159,  and  160.  You  may  wish  to  refer  to  these 
Teacher’s  Pages. 

Skill  in  estimating  gives  the  learner  a  quick 
means  of  determining  the  reasonableness  of  an 
answer.  No  basis  for  estimating  the  answer  in 
multiplication  has  been  introduced  thus  far,  though 
some  children  may  be  using  their  knowledge  of 
rounding  numbers  without  formal  instruction. 

It  must  be  emphasized  that  estimating  does  not 
give  the  exact  answer,  but  merely  an  answer  that 
is  reasonable.  Use  of  the  term  about  should  be 
encouraged. 

Teacher’s  Preparation 

You  may  wish  to  use  your  permanent  number 
line  to  review  the  ideas  of  rounding  to  the  nearest 
ten.  It  would  be  simple  to  draw  a  picture  of  a 
number  line  near  the  top  of  the  board  with  only 
the  points  0,  5,  10,  15,  and  so  on  labeled. 

Pre-Book  Lesson 

•  Write  some  2-place  numerals  on  the  chalk¬ 
board  and  ask  pupils  to  tell  the  ten  which  is 
nearest  to  each  number  shown.  Then,  have  them 
use  a  number  line  to  confirm  their  choice.  This 
will  help  them  to  explain  why  each  number  is 
nearest  to  the  ten  chosen. 

•  The  following  terminology  and  idea  should  be 
i  reviewed  in  this  activity: 

a.  Use  the  words  about  and  almost.  Recall 
the  idea  of  rounding  a  number  to  the  nearest  ten. 

b.  Have  pupils  tell  for  each  exercise  if  they  are 
I  rounding  to  the  greater  number  of  tens  or  to  the 

lesser  number  of  tens. 

I 


c.  In  this  program,  a  number  shown  ending  in 
5  is  rounded  to  the  greater  number  of  tens. 

•  Review  the  use  of  rounding  numbers  to  esti¬ 
mate  the  answer  in  addition  and  subtraction.  The 
estimate  will  be  about  or  almost  the  exact  answer. 
In  fact,  it  may  be  the  exact  answer. 

On  the  chalkboard  write  the  example  17  +  41. 
Have  pupils  round  each  number  and  estimate  the 
answer. 

Write  83  —  56  on  the  chalkboard.  Develop  the 
same  type  of  thinking  in  connection  with  sub¬ 
traction  as  was  developed  for  addition. 

•  On  the  chalkboard  write  the  example  3  X  67. 
Ask  a  child  to  tell  how  we  could  round  the  number 
to  be  multiplied  to  the  nearest  ten  to  estimate  the 
answer  to  the  multiplication  example. 

•  In  your  discussion  of  rounding  in  multiplica¬ 
tion  see  if  pupils  can  determine  whether  the 
estimate  will  be  greater  than  or  less  than  the  exact 
answer.  (If  the  number  is  rounded  to  the  lesser 
number  of  tens,  then  the  estimate  will  be  less  than 
the  exact  answer.  If  the  number  is  rounded  to  the 
greater  number  of  tens,  the  estimate  will  be  greater 
than  the  exact  answer.) 

Using  the  Text  Pages 

•  As  the  oral  lesson  at  the  top  of  page  272  is 
developed  you  may  wish  to  refer  to  a  number  line. 
It  would  be  a  good  idea  to  illustrate  finding  the 
answer  for  one  of  the  multiplication  examples. 

•  Estimation  is  the  important  objective  in  the 
written  work  at  the  top  of  page  272.  Be  sure 
pupils  first  write  estimated  answers.  Then,  they 
should  go  back  and  write  exact  answers. 

•  The  maintenance  section  could  just  as  well  be 
presented  as  an  oral  lesson.  In  this  way  you  will 
have  an  opportunity  to  assess  the  knowledge  and 
understandings  attained  by  your  pupils.  After  it 
has  been  discussed,  then  assign  it  as  a  written 
activity. 

Individualizing  Instruction 

•  Slower  learners  may  use  one  or  more  of  the 
following  suggestions  to  assist  them  in  building 
skill  and  understanding  of  rounding  numbers: 
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+24  -»  20 
70 


70 

52  - 

->  50 

50 

X4 

X4 

20 

200 

•  Additional  illustrations  using  a  number  line 
may  help  pupils  having  difficulty  seeing  the  rounded 
number. 

More  capable  children  (perhaps  all  pupils)  may 
decide  in  advance  whether  the  estimated  answer 
will  be  greater  than,  less  than,  or  equal  to  the  actual 
answer. 

There  are  many  understandings  and  ideas  cov¬ 
ered  in  the  maintenance  section.  All  pupils  may 
select  any  ideas  they  wish  that  are  least  under¬ 
stood  or  are  most  appealing  and  find  pages 
in  the  book  covering  that  particular  material. 
Perhaps  they  will  find  some  exercises  on  those 
pages  for  review  and  written  work.  (Be  sure  the 
child  selects  pages  which  have  already  been  pre¬ 
sented.) 

•  All  pupils  should  be  able  to  do  the  enrichment 
exercises.  Make  an  oral  lesson  of  the  materials  as 
an  introduction.  Pupils  should  use  “is  greater 


than,”  “is  less  than,”  or  “is  equal  to”  to  make  each 
a  true  sentence.  In  Ex.  1,  the  pupil  is  to  determine 
whether  four  6’s  is  greater  than  or  is  less  than  four 
7’s.  Then  he  would  read  the  sentence  using  the 
appropriate  expression  to  make  a  true  sentence. 

In  this  activity,  the  knowledge  of  multiplication 
facts  is  essential.  An  understanding  of  the  Com¬ 
mutative  Property  of  Multiplication  is  also  very 
important  in  thinking  and  determining  relation¬ 
ships  between  two  facts.  In  Ex.  2,  for  instance,  the 
child  may  be  encouraged  to  use  the  commutative 
property  and  read  the  sentence,  “Three  9’s  is 
greater  than  three  8’s.” 

The  more  capable  children  will  be  able  to  use  a 
judgment  without  even  thinking  the  products  in¬ 
volved.  Both  multiplications  have  one  factor  the 
same.  The  judgment  required  is  to  decide  that  one 
product  will  be  greater  than,  less  than,  or  equal  to 
the  other  product  because  the  second  factor  is 
correspondingly  greater  or  less  or  equal.  These 
children  will  be  stimulated  by  an  introduction 
to  this  type  of  thinking  and  the  judgment  re¬ 
quired. 


NOTES 
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For  Ex.  11-19  write  “Yes”  or  “No”  for  your  answers. 

11.  If  the  product  of  23  X  3  is  69,  then  is  69  the 
product  of  3  X  23?  Yes 

12.  Is  a  square  always  a  rectangle?  Yes 

13.  In  the  answer  for  3  X  108  will  there  be  a  0?  ng 

14.  Is  ray  AB  a  part  of  line  AB7  Yes 

15.  Can  you  subtract  to  find  how  many  sets  of  4  dots 
there  are  in  a  set  of  12  dots?  Yes 

16.  Does  water  freeze  at  90°  ?  nq 

17.  Is  (4  X  9)  greater  than  (3x8)?  Yes 

18.  Is  120  a  good  estimate  of  the  product  for  4  X  39?  n0 

19.  Does  the  4  in  t  show  the  number  of  parts  of  the 
same  size  there  are  in  a  whole?  nc 


Do  You  Like  to  Try  New  Things? 


Enrichment  [W] 

Without  multiplying,  try  to  think  which  product  is 
greater.  In  some  examples  the  products  are  equal. 

In  Ex.  1,  7  is  greater  than  6  and  4  equals  4,  so  write, 
“(4  X  7)  is  greater  than  (4  X  6).”  Work  Ex.  2-10. 


1.  (4  X  6)  or  (4  X  7) 

(9  x  3)  is  greater  than  (3  x  8) 

2.  (9  x  3)  or  (3  x  8) 

(9*  2)  is  greater  than  (2  x  7) 

3.  (9  x  2)  or  (2  x  7) 

(6  x  0)  is  equal  to  (0  x  8) 

4.  (6  x  0)  or  (0  x  8) 

(1  x  9)  Is  equal  to  (9  x  1) 

5.  (1  X  9)  or  (9  X  1) 


(8  x  3)  is  greater  than  (2  x  8) 

6.  (2  x  8)  or  (8  x  3) 

(4  x  6)  is  greater  than  (5  x  4) 

7.  (5  X  4)  or  (4  x  6) 

(9  x  4)  is  equal  to  (4  x  9) 

8.  (9  x  4)  or  (4  x  9) 

(7x4)  is  greater  than  (4x5) 

9.  (4  x  5)  or  (7  x  4) 

(8  x  3)  is  greater  than  (3  x  7) 

10.  (3  X  7)  or  (8  X  3) 
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The  Number  for  Each  Equivalent  Set 

*  D.  a  binary  operation;  partitive  situations  [O] 

1.  Ed  and  Tom  decided  to  share  their  6  fish  equally. 
Ed  separated  the  fish.  How  many  fish  did  each  boy  get? 

a.  Ed  picked  up  _?_  fish  at  a  time  (picture  A).  3 

b.  How  many  times  did  he  pick  up  2  fish  (picture  B)? 

c.  In  the  end,  how  many  fish  did  each  boy  get?  3 

d.  Find  how  many  times  2  fish  were  taken  away,  by 
subtracting  2’s:  6  —  2  =  4;  4  —  2  =  2;  2  —  2=0. 

e.  We  can  subtract  using  the  number-line  picture.  If 
we  start  with  6,  how  many  times  can  we  subtract  2?  3 


M.  •  •  •  •  9  m  m  m  •  •  •  •  •  •  •  ► 

7  8  9  10  n  12  13  U 

f.  If  Ed  had  known  that  the  number  of  fish  for  each 

set  is  3  when  you  separate  6  fish  into  2  equivalent  sets, 

he  could  have  said,  “6  divided  by  2  equals  _?_.” 

2.  When  you  separate  9  jacks  into  3  equivalent  sets, 
how  many  jacks  are  in  each  of  the  sets? 

a.  On  the  board,  start  as  in  picture  C  with  3  rings.  i 

Put  9  X’s  into  3  equivalent  sets. 

b.  Then  start  with  9  and  subtract  3’s.  i 

c.  If  you  know  that  the  number  for  each  set  is  3 

when  you  separate  9  things  into  3  equivalent  sets,  you  can  ; 

say  “  ?9  divided  by  _?_3  equals  ?3.” 
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*The  operation  of  division  is  here  associated  with  partitive  situations-those  in  which  the  ) 

number  of  equivalent  subsets  is  known  and  the  number  of  members  in  each  equivalent 
subset  is  to  be  found. 
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Pupil’s  Objectives 

(a)  To  develop  an  understanding  of  the  use  of 
division  in  a  partitive  situation;  and  (b)  to  find 
ways  of  writing  division  examples. 

New  Words 

(page  274)  divided,  separated 

(page  275)  division 

Background 

On  pages  264  and  <265  it  was  pointed  out  that 
different  problem  situations  depend  upon  the 
division  operation  for  solution.  The  measurement 
situation  was  described  in  that  earlier  lesson.  The 
second  situation,  partitive,  is  presented  in  this 
lesson. 

Measurement  Situation.  Basic  question:  “How  many 
equivalent  sets  are  contained  in  a  larger  known 
set?”  To  illustrate  with  numbers,  “How  many  4’s 
in  12?” 

Partitive  Situation.  Basic  question:  “How  many 
members  are  there  in  each  of  a  given  number  of 
equivalent  sets  which  are  made  from  a  known 
larger  set?”  To  illustrate  with  numbers,  “If  a  set 
of  12  members  is  separated  into  4  equivalent  sets, 
how  many  members  will  be  in  each  set?” 

In  both  situations  described,  the  answer  is  3. 
In  the  measurement  situation,  3  tells  us  how  many 
sets;  while  in  the  partitive  situation,  3  tells  us  the 
number  of  members  in  each  set. 

Pupils  are  not  to  be  taught  the  terms  “measure¬ 
ment”  and  “partitive.”  This  information  is  given 
to  help  you,  the  teacher,  distinguish  between  situa¬ 
tions  which  often  are  taken  as  synonymous  merely 
because  they  may  require  the  same  operation.  It  is 
only  important  that  pupils  know  there  are  two  types 
of  problem  settings  that  use  division  and  that  they 
be  able  to  identify  them.  The  answer  for  one  tells 
how  many  subsets  of  a  given  size  are  contained  in  a 
larger  set;  the  answer  for  the  other  tells  the  number 
for  each  subset. 

Subtraction  helps  us  find  the  solution  to  both 
problem  situations.  Perhaps  the  following  illustra¬ 
tions  will  clarify  the  two  situations  and  may  explain 
how  subtraction  may  be  used  to  find  the  answers. 


Measurement 

oooooooo 


oo  oo  oo  oo 

How  many  2’s  in  8? 


Partitive 


How  many  in  each  of 
the  two  equivalent 
subsets? 


Notice  that  in  the  measurement  situation  we  sub¬ 
tract  by  2’s  since  the  number  for  each  subset  is 
known.  In  the  partitive  situation,  we  remove 
members  one  at  a  time  until  each  is  placed  in  either 
of  the  two  equivalent  subsets. 


Teacher’s  Preparation 

Have  a  flannel  board  and  objects  available  for 
demonstration  purposes.  Each  child  should  be  pro¬ 
vided  with  objects  to  be  used  at  his  desk. 


Pre-Book  Lesson 

•  Using  objects  in  the  room  (chairs,  pupils, 
books,  and  so  on)  and  representative  objects  at  the 
desks,  demonstrate  and  review  the  measurement 
situation.  Ask  children  to  find  how  many  3’s  in  12? 
2’s  in  10?  4’s  in  16? 

•  Have  pupils  show  and  describe  “How  many 
2’s  in  8?”  You  may  explain  that  the  remainder  set 
is  the  empty  set  and  so  the  remainder  for  the  division 
is  0.  Then,  tell  them  there  is  another  kind  of 
question  that  can  be  asked  about  a  set  of  8  members. 
If  we  separate  8  things  into  2  equivalent  sets,  how 
many  will  be  in  each  set?”  Notice  that  we  separate 
members  of  a  set  to  illustrate  division  of  the  number 
of  members  in  a  set.  This  distinction  is  made 
through  the  series.  For  a  partitive  situation,  you 
may  wish  to  discuss  a  classroom  where  8  pencils 
are  being  distributed.  If  we  give  the  same  number 
of  pencils  to  2  children,  how  many  pencils  will  each 
child  get?”  Give  the  pencils  to  a  pupil  and  have 
him  work  with  them  to  show  how  he  would  find 
the  answer.  In  all  probability  he  will  place  one 
pencil  at  a  time  in  each  of  two  piles  until  all  eight 
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pencils  are  gone.  Have  another  child  make  marks 
on  the  chalkboard  to  show  the  same  thing.  All 
pupils  may  participate  by  using  the  representative 
objects  at  their  desks. 

•  Repeat  these  activities  with  other  classroom 
problems  like  9  books  in  three  piles,  12  children  on 
4  teams,  10  chairs  at  two  tables.  Notice  that,  for 
each  of  these  examples,  the  remainder  is  zero. 
Have  children  illustrate  each  problem  with  marks 
on  the  chalkboard  and  with  the  objects  at  their 
desks. 

Using  the  Text  Pages 

•  As  Ex.  1  and  2  are  being  discussed  have  pupils 
use  the  objects  at  their  desks  to  illustrate  the  prob¬ 
lems  so  as  to  clarify  any  points  of  confusion. 

•  As  the  oral  lesson  develops  ask  children  to 
state  a  generalization  in  their  own  words  about 
using  the  division  operation  to  tell  the  number  of 
members  in  each  of  a  number  of  equivalent  sets. 


All  children  understand  sharing  and  may  appreci¬ 
ate  this  work  of  separating  a  known  set  into  a 
number  of  smaller  sets  each  with  the  same  number 
of  members. 

•  Continue  to  use  objects  and  illustrate  on  the 
chalkboard  the  ideas  in  Ex.  3-8  until  you  are 
certain  the  children  are  able  to  proceed  inde¬ 
pendently. 

•  The  two  forms  of  writing  a  division  example 
should  both  be  used  extensively.  Both  examples 
may  be  read  in  the  same  way:  “8  divided  by  4 
equals  what  number?” 

Individualizing  Instruction 

Slower  learners  will  probably  need  extensive  use  of 
materials  to  help  them  in  finding  the  solution  to 
problems  and  examples.  Encourage  them  to  use 
the  materials  properly  and  effectively,  and  as  they 
gain  in  maturity  encourage  the  use  of  more  abstract 
means  of  finding  solutions. 


NOTES 
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[W] 


For  Ex.  3,  do  these  things: 

a.  Subtract  to  find  the  number  for  each  equivalent  set. 

b.  Write  the  number  sentence  you  would  say  in 
dividing,  like  this:  “6  divided  by  3  equals  2.” 


For  Ex.  4-8,  work  in  the  two  ways. 


6 --5  =  3:  3-3  =  0 

3.  6  jacks,  3  sets 

9-3  =  6;  6-3  =  3;  3-3  =  0 

4.  9  bulbs,  3  sets  ’ 

8-2  =  6;  6-2  =  4;  4-2  =  2;  2-2  =  0 

5.  8  bushes,  2  sets  « divided  by  8. 

2  equals  4 


6. 

7. 


10-2  =  8:  8-2=6;  6-2  =  4;  4-2  =  2;  2-2  =  0 

10  bells,  2  sets  10  divided  by  2  equals  5 
12-4  =  8;  8-4  =  4;  4-4=0 

12  flags,  4  sets  12  divided  by  4  equals  3 

lCL-5  =  5;  5-5=0 

ID  stars,  3  sets  10  divided  by  5  equals  2 


When  you  know  the  number  for  a  total  set  and 
how  many  equivalent  sets  there  are,  you  can  divide 
to  find  the  number  for  each  of  the  equivalent  sets. 


Two  Ways  to  Write  a  Division  Example 

[O] 

We  can  write  division  (D.)  examples  in  the  two  ways 
shown  in  Ex.  A  and  B.  The  signs  -s-  and  )  mean  to  divide. 

You  read  both  Ex.  A  and  Ex.  B  the  same  way: 

“8  divided  by  4  equals  2.” 

Tell  how  to  read  each  of  Ex.  1-4.  g  4 

1.  25  5  =  5  2.  27  -5-  9  =  3  3.  2)11  4.  6)24 

25  divided  by  5  equals  5.  27  divided  by  9  equals  3.  18  divided  by  24  divided  by  6 

2  equals  9.  [W] 

Subtract  to  find  each  answer.  Then  write  the  division 
example  with  its  answer  two  ways,  as  in  Ex.  A  and  B. 

5.  10  4-  2s  7.  5715  9.  18  4-  6  3  11.  9  j  3  3 

6.  3)62  8.  4)l2  10.  7)21  12.  2)1 

You  could  have  written  the  answers  above  without 
subtracting,  if  you  had  known  the  division  (D.)  facts. 
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equals  4. 


13.  32  -h  8 

14.  16  t-44 


What  Number  for  Each  Set? 

Partitive  situations  [W] 

1.  There  are  12  birds  distributed 
equally  among  4  cages.  How  many 
birds  are  in  each  cage?  3 

a.  Find  the  answer  for  this  problem 
by  subtracting.  12-4=8;  8-4=4;  4-4= o 

b.  Write  the  D.  example  and  its 
answer  two  ways,  using  -*•  and  Tjl  . 

1 2  -r  4  =  3  4/12 

For  Ex.  2-9,  work  as  you  did  in  Ex.  1.  First  subtract 
and  then  write  the  D.  example  with  its  answer  two  ways. 

2.  If  21  boards  were  in  7  equivalent  piles,  how  many 
boards  would  be  in  each  pile?  3  boards 

3.  Eighteen  sheep  were  put  in  6  pens,  the  same  number 
in  each  pen.  How  many  sheep  were  in  each  pen? 3  sheep 

4.  Twenty-four  people  rode  in  6  cars.  If  there  were 
the  same  number  in  each  car,  how  many  were  in  a  car? 

4  people 

5.  If  you  put  24  cupcakes  in  4  boxes,  the  same  number 
in  each  box,  how  many  cupcakes  will  there  be  in  a  box? 

6  cupcakes 

6.  Patty  distributed  12  pancakes  equally  among  3 
plates.  How  many  pancakes  were  on  each  plate?  4  pancakes 

7.  Thirty- two  boards  were  put  in  8  equivalent  piles. 
How  many  boards  were  in  each  of  the  piles?  4  boards 

8.  Mrs.  Moore  had  28  candles.  She  put  the  same 
number  on  each  of  4  cakes.  How  many  were  on  a  cake? 

7  candles 

9.  If  20#  is  shared  equally  by  5  girls,  how  much  money 
will  each  girl  have?  4* 
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Pupil’s  Objectives 

(a)  To  solve  problems  having  partitive  situa¬ 
tions;  and  (b)  to  practice  using  two  different  ways 
of  writing  division  examples. 

New  Words 

among ,  distributed 

Background 

In  the  last  lesson  the  word  sharing  was  used  in 
connection  with  partitive  situations.  Either  division 
n 

example,  2)12  or  12  -f-  2  =  n,  may  be  used 
as  a  mathematical  model.  There  is  nothing  about 
the  model  to  suggest  which  division  situation  is 
involved.  A  division  problem,  however,  can  in¬ 
volve  either  a  measurement  or  a  partitive  situation 
— one  or  the  other,  but  never  both.  While  the 
computation  for  both  situations  is  the  same,  the 
answers  mean  different  things.  These  differences 
were  discussed  in  the  previous  lesson. 

Pre-Book  Lesson 

•  Ask  three  children  to  stand  in  front  of  the  class. 
Give  another  child  12  pencils.  Ask  the  child  to 
count  the  pencils  and  then  to  make  a  division  prob¬ 
lem  about  the  pencils  and  the  children. 

•  Have  a  child  go  to  the  chalkboard  and  write  a 
division  example  to  go  with  the  problem.  Ask  a 
different  child  to  write  the  example  in  another  way 
for  the  same  problem.  (Be  sure  to  have  both  forms 
of  the  division  example  written  on  the  board.) 

On  the  board,  have  a  child  show  how  the  prob¬ 
lem  may  be  solved  by  subtracting.  See  if  his  answer 
agrees  with  the  one  found  through  the  demonstra¬ 
tion  at  the  front  of  the  class. 

Using  the  Text  Page 

•  Refer  to  the  Pre-Book  Lesson  in  which  sub¬ 


traction  was  used  to  solve  the  problem.  Also,  refer 
to  the  two  ways  of  writing  division  examples.  Tell 
pupils  that  these  forms  will  be  used  as  models  for 
each  of  the  problems  on  page  276. 

•  You  may  need  to  read  each  problem  for  pupils 
having  reading  difficulties. 

Individualizing  Instruction 

•  Permit  slower  learners  to  use  representative 
objects  to  assist  in  the  solution  of  problems.  Some 
pupils  may  find  drawings  satisfactory  to  aid  them 
in  seeing  and  understanding  problems. 

•  Use  as  many  classroom  situations  as  possible 
which  involve  the  partitive  idea  in  division  within 
limits  of  what  has  been  developed  thus  far. 

•  Ask  pupils  to  cite  personal  experiences  in  which 
a  partitive  situation  was  involved. 

•  All  pupils  (perhaps  not  the  slower  learners)  may 
use  the  following  information  to  write  problems 
showing  partitive  situations. 

1.  20  apples,  4  baskets 

2.  12  birds,  3  cages 

3.  18  cows,  2  pens 

4.  8  wheels,  2  carts 

5.  24  people,  4  cars 

6.  32  boxes,  4  colors 

7.  6  children,  2  wagons 

8.  15  sticks,  3  piles 

9.  21  candles,  3  cakes 

10.  8  gumdrops,  4  children 

Looking  Ahead 

After  work  on  page  276,  stress  the  observation 
that  you  can  find  the  answer  for  such  problems  by 
subtracting,  but  it  is  much  quicker  to  know  the 
division  facts  so  you  can  write  the  answers  at  once. 
In  the  very  near  future  your  pupils  will  begin 
to  learn  the  division  facts  involving  many  different 
numbers. 
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Pupil’s  Objectives 

(a)  To  have  practice  in  solving  problems  using 
the  operations  of  addition,  subtraction,  and  mul¬ 
tiplication;  and  (b)  to  identify  unnecessary  infor¬ 
mation  in  a  problem. 

New  Words 

cheaper,  fertilizer,  hoe 

Background 

The  problem-solving  facet  of  the  mathematics 
program  must  not  be  neglected.  The  daily  activ¬ 
ities  and  experiences  of  your  pupils  provide  oppor¬ 
tunities  for  applications  of  many  kinds.  Always  be 
on  the  alert  to  any  situation  which  will  extend  or 
enhance  learning  in  the  regular  program.  If  local 
problems  are  more  interesting  or  appropriate,  by 
all  means  use  them  freely. 

Pre-Book  Lesson 

•  Review  with  pupils  the  circumstances  in  which 
each  of  the  operations  addition,  subtraction,  and 
multiplication  are  used.  Have  pupils  state  prob¬ 
lems  if  possible. 

•  Discuss  with  pupils  that  frequently  informa¬ 
tion  is  given  that  is  not  necessary  for  the  solution 
of  the  problem.  State  a  problem  which  includes 
extraneous  information.  Ask  pupils  to  identify  the 
information  that  is  important  and  that  which  is 
unnecessary. 

Using  the  Text  Pages 

•  Ask  different  pupils  to  read  each  problem. 
Discuss  the  information  given  for  the  problem. 
Have  pupils  tell  which  information  is  relevant  and 


which  is  irrelevant.  Have  pupils  tell  why  the  infor¬ 
mation  is  or  is  not  needed.  Finally,  have  pupils 
tell  what  operation  should  be  used  and  why. 

•  Following  the  discussion,  all  pupils  should 
write  the  work  for  each  problem. 

Individualizing  Instruction 

•  Below  are  given  extra  problems,  which  may  be 
used  with  your  slower  learners  or  with  the  entire 
class  if  you  wish. 

a.  To  make  pens  for  his  10  rabbits,  Don  got  all 
the  wood  he  needed  from  4  boards  each  12  ft.  long. 
The  total  length  of  the  boards  was  _  ?  _  ft. 

b.  Don  worked  2  hours  on  Monday,  2  hours  on 
Tuesday,  and  4  hours  on  Saturday  to  make  the  3 
rabbit  pens.  In  all,  how  many  hours  did  he  spend 
on  this  job? 

c.  Four  different  kinds  of  vegetables  cost  Don 
78^  instead  of  the  $1.25  he  expected  to  pay  for 
rabbit  food.  How  much  less  than  he  expected  did 
the  food  cost? 

d.  Don  sold  17  rabbits  for  75^  each.  The  boy 
next  door  bought  3  of  the  rabbits.  How  much  did 
he  pay? 

•  More  capable  children  may  write  an  ^-sentence  for 
each  problem. 

Reminder 

A  wealth  of  data  surrounds  us  in  our  daily 
activities.  The  gathering  and  organization  of  data 
into  some  useful  form  can  be  very  interesting  and 
rewarding.  Continue  to  urge  pupils  to  prepare 
charts,  tables,  and  so  on.  These  are  quantitative 
experiences  which  are  being  explored  in  other  facets 
of  the  school  program  as  well. 
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*  As  in  everyday  situations,  it  is  important  for  pupils  to  be  able  to  choose 
only  necessary  data  for  solving  problems. 


Problems  for  Careful  Readers 

★ 

Discovering  extra  data /  A.,  $.,  M.  [O] 

1.  One  day  Don  worked  35  minutes.  The  next  day  he 
worked  45  minutes.  How  many  minutes  did  he  work 

these  2  days?  2  so  minutes  (Ans.) 

Which  number  for  problem  1  is  not  needed? 

For  each  problem  tell  what  number,  if  there  is  one, 
you  do  not  need  in  order  to  find  the  answer. 

2.  Don’s  father,  Mr.  Call,  gave  him  $4.50  to  buy  a 
hoe.  Don  saw  two  hoes,  one  for  $2.57  and  one  for  $3.29. 

How  much  less  did  one  hoe  cost  than  the  other?  $4.50  $0.72  (Ans.) 

3.  Don  bought  the  cheaper  hoe  for  $2.57.  How  much 
of  the  $4.50  did  he  have  left?  $1.93  (Ans.) 

4.  Mr.  Call  bought  3  bags  of  fertilizer  at  $1.19  a  bag 

and  seeds  for  90 0.  How  much  did  the  fertilizer  cost?  90*  $3.57  (Ans.) 

5.  Mr.  Call  had  with  him  a  $5.00  bill  and  four  $1.00 

bills.  If  he  used  the  $5.00  bill  to  pay  for  the  things 
costing  $4.47,  what  was  his  change  from  the  bill?  $100  $0.53  (Ans.) 

6.  One  kind  of  rosebush  sold  for  $1.25 

and  another  kind  for  $1.69.  How  much 
.  ,  ,  t  _  $3.75 

were  3  of  the  cheaper  bushes?  (Ans.) 

7.  Don  is  paid  450  an  hour  and  his  little 

brother,  300  an  hour.  How  much  did  Don 
earn  for  working  4  hours?  30<  *180  (Ans-> 

[W] 

Now  write  your  work  for  problems  1-7. 

♦  Extra  Problems.  Work  Set  13. 


How  Many  Equivalent  Sets? 

*  Division ;  measurement  situations  [O] 

1.  Billy  is  bunching  carrots  for  his  father 
to  sell.  He  puts  4  carrots  in  each  bunch. 
From  12  carrots  how  many  bunches  can 
Billy  make  (picture  A)  ? 

a.  Billy  took  4  carrots  at  a  time.  How 
many  equivalent  sets  of  4  are  there  in  12? 

b.  To  find  the  answer,  you  can  subtract. 
12 -  4=  8;  8-4  =  4;  4  —  4  =  0.  How 
many  4’s  in  12? 

c.  If  you  know,  without  subtracting,  that  there  are 
three  4’s  in  12,  you  can  say,  “12  divided  by  4  equals  _?_3.” 


2.  How  many  bunches  of  7  onions  each  will  14  onions 
make  (picture  B)? 

a.  Start  with  14.  How  many  7’s  can  you  subtract? 

b.  It  is  quicker  to  know  and  think ,  “14  divided  by  7 
equals  _??,”  without  subtracting. 

3.  Billy  put  5  large  apples  in  each  small  basket.  For 
15  apples  how  many  baskets  did  he  need  (picture  C)? 

a.  Start  with  15.  How  many  5’s  can  you  subtract? 

b.  So,  15  divided  by  5  equals  _??. 

In  Ex.  1-3  you  found  how  many  equivalent  sets.  You 
subtracted,  but  it  is  quicker  to  divide,  if  you  know  the 
D.  facts  you  need.  In  Ex.  1-3,  you  could  have  used 
12  -r  4  =  3,  14  ^  7  =  2,  and  15  -5-  5  =  3. 

When  you  know  the  number  for  a  total  set  and 
the  number  for  each  of  the  equivalent  sets,  you  can 
divide  to  find  how  many  equivalent  sets  there  are. 
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*The  operation  of  division  is  here  associated  with  measurement  s ituations— those 
situations  in  which  the  number  of  members  in  each  equivalent  subset  is  known  and 
the  number  of  equivalent  subsets  is  to  be  found. 
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Pupil’s  Objectives 

(a)  To  further  use  division  in  measurement  situa¬ 
tions;  and  (b)  to  extend  understanding  about  divi¬ 
sion  in  general. 

New  Word:  (page  278)  bunching 

Background 

The  difference  between  situations  involving 
measurement  and  partitive  ideas  was  discussed 
in  previous  material.  These  two  pages  present 
many  different  problem  situations  in  which  the 
measurement  idea  occurs.  The  basic  question  in 
all  measurement  situations  may  be  stated  as  “How 
many  5’s  in  15?”  We  are  trying  to  determine  the 
number  of  equivalent  subsets  contained  in  a  larger 
set.  In  this  lesson  you  will  note  the  use  of  “15 
divided  by  5  equals  what  number?”  as  the  way  of 
stating  a  division  example. 

The  basic  division  facts  are  limited  to  the 
division  of  just  certain  whole  numbers  by  other 
whole-  numbers.  Earlier  we  learned  that  the 
product  of  any  two  whole  numbers  would  always 
be  a  whole  number.  However,  the  quotient  of 
two  whole  numbers  is  not  always  a  whole  num¬ 
ber.  Therefore,  we  say  that  the  set  of  whole 
numbers  is  not  closed  with  respect  to  division. 
Consequently,  teachers  must  be  especially  alert  to 
the  division  situations  in  the  early  stages  of  learning 
division  facts  to  make  sure  that  the  answer  for  a 
division  is  not  a  fraction  number.  The  children 
are  not  prepared  to  work  within  the  set  of  fraction 
numbers  and  so  the  problems  constructed  should 
have  a  whole-number  answer. 

Using  a  number  line  has  been  suggested  as  a 
means  of  illustrating  a  division  example.  Actually, 
division  cannot  be  illustrated  as  such  on  a  number 
line,  but  the  idea  of  a  series  of  equal  subtractions 
can.  In  effect,  the  subtractions  shown  on  a  number 
line  indicate  the  number  of  equivalent  subsets  in 
the  larger  set.  For  example  if,  from  32,  groups  of  4 
children  are  to  go  to  the  teacher’s  desk  the  number 
of  4’s  in  32  can  be  shown  on  a  number  line.  When 
the  division  facts  are  mastered,  pupils  have  arrived 
at  a  level  of  maturity  whereby  they  can  perform 


the  division  operation  on  certain  whole-number 
pairs  to  yield  a  unique  third  whole  number. 
Division,  like  the  other  operations  learned  thus  far, 
is  a  binary  operation. 

Pre-Book  Lesson 

•  Select  a  local  problem  such  as: 

There  are  12  children  in  this  group.  If  we  make 
relay  teams  with  4  on  a  team,  how  many  teams  will 
there  be? 

•  Dramatize  the  problem.  Have  12  children 
come  to  the  front  of  the  class.  Ask  all  children  to 
count  the  number  of  children  standing.  Make  a 
point  that  this  is  known  information — the  size  of 
the  entire  group  to  begin  with. 

Then,  have  different  pupils  tell  how  they  would 
determine  the  number  of  teams  with  4  people  on  a 
team.  Again,  stress  that  the  number  of  pupils  on 
each  team  is  known  information. 

In  this  type  of  problem  we  are  to  find  the  number 
of  teams  as  we  ask,  “How  many  4’s  in  12?” 

In  all  probability,  children  will  ask  4  pupils  in 
the  group  of  12  to  move  to  another  location.  Then, 
they  will  ask  4  more  to  move.  Thus,  sets  of  4 
pupils  will  be  easily  seen  and  readily  counted. 

Emphasize  the  meaning  of  3  in  this  problem. 
What  does  the  3  tell  us? 

•  Dramatize  another  classroom  problem.  The 
mathematical  maturity  and  understanding  of  your 
pupils  will  determine  the  necessity  for  additional 
dramatizations. 

•  Using  objects,  direct  all  pupils  to  find: 

a.  “How  many  2’s  in  10?” 

b.  “How  many  5’s  in  15?” 

c.  “How  many  3’s  in  12?” 

Each  time  focus  on  the  given  information  and 
the  meaning  of  the  answer. 

e  Say,  “When  we  find  5’s  in  15,  how  many 
times  can  5  members  be  taken  from  a  set  of  15?” 
Ask  the  same  question  about  “3’s  in  12”  and 
“2’s  in  10.” 

•  Discuss  with  pupils  the  way  to  read  a  division 
example.  4)12  and  12  -j-  4  both  are  to  be  read 
“12  divided  by  4.”  Do  not  allow  terminology 
such  as  “4  goes  into  12.” 
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Using  the  Text  Pages 

•  Read  and  discuss  each  problem  on  page  278. 
Use  objects  to  represent  the  carrots,  onions,  and 
apples.  Have  pupils  demonstrate  the  problem  with 
the  objects.  Write  on  the  chalkboard  the  work  for 
each  problem  using  subtraction. 

Problem  1  may  be  illustrated  by  making  dots 
as  shown: 


Each  set  of  dots  is  encircled  to  show  that  there  are 
three  4’s  in  12. 

Problem  1  may  be  illustrated  on  a  number  line 
as  shown. 
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•  Your  discussion  coupled  with  the  variety  of 
ways  of  fostering  understanding  of  the  problem 
should  pave  the  way  for  pupils  to  state  in  their  own 
words  the  generalization  at  the  bottom  of  page  278. 

•  In  Ex.  4-11  on  page  279,  pupils  are  to  make 
arrays  to  picture  the  division  facts  involved.  Then 
they  are  to  work  the  division  using  the  two  division 

2 

forms  introduced  so  far,  8  -f-  4  =  2  and  4j8. 
Pupils  may  use  the  thought'  pattern,  “How  many 
4’s  in  8?”  However,  let  them  begin  at  once  to  use 
“8  divided  by  4.” 


Teaching  the  alternate  thought  pattern  can  be 

n 

done  by  asking  pupils  to  read  the  example  4)8. 
If  a  pupil  responds  “How  many  4’s  in  8?”,  then, 
ask  if  someone  knows  another  way  to  read  the 
same  example. 

Individualizing  Instruction 

•  Slower  learners  will  need  to  use  one  or  more  of 
the  various  ways  suggested  for  finding  the  number 
of  sets  of  a  particular  size  contained  in  a  larger  set. 
Encourage  the  use  of  each  of  the  following  aids  at 
one  time  or  another. 

a.  Manipulate  representative  objects.  Each  sub¬ 
set  is  actually  removed  from  the  larger  set. 

b.  Draw  models  of  circles  to  represent  the  larger 
set.  Then  encircle  each  subset. 

c.  Draw  an  array  in  which  each  row  of  dots  is 
one  of  the  subsets. 

d.  Draw  arrows  on  a  number-line  picture  to 
show  each  subset  removed. 

•  More  capable  children  may  use  their  new  under¬ 
standings  and  skills  to  work  the  following  examples: 

a.  8’s  in  32?  d.  3’s  in  24? 

b.  4’s  in  28?  e.  4’s  in  36? 

c.  9’s  in  36?  f.  3’s  in  27? 

Many  children  will  begin  to  see  the  relationship 

between  the  newly  explored  division  facts  and  the 
multiplication  facts  they  already  know.  This  is  not 
to  be  stressed  at  this  time,  but  the  child  should  be 
praised  for  seeing  or  discovering  this  relationship. 
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[w] 

4.  Picture  D  shows  8  toy  tigers  in  rows 
of  4.  How  many  sets  of  4  are  there? 

You  can  show  the  D.  fact  two  ways. 

?  2 

Copy  and  finish:  a.  8  4-  4  =  ?  2  b.  4)8 


5.  Picture  E  shows  21  dots  in  rows  of  7.  How  many 
sets  of  7  are  there? 3  Show  the  D.  fact  two  ways.  1 

J  Z/21;  21^7=3 

Ex.  6-11.  Make  dot  pictures.  Under  each  picture 
show  the  D.  fact  in  two  ways. 


6. 

§GS;j15-5  =  3 

15  dots,  rows  01  5 

9. 

4ji~6;  2  6  -r  4  ~  4 

7. 

16  dots,  rows  of  4 

6/ft;  18*6=3 

10. 

8. 

18  dots,  rows  of  6 

11. 

4//207.20-r4  =  5 


dots8,  rows  of  8 

3/15;  15^3  =  5 


For  each  of  Ex.  12-17  show  the  D.  fact  in  two  ways. 

If  you  do  not  know  the  answers,  use  subtraction. 

12.  It  takes  Jim  4  minutes  to  read  a  page  in  his  book. 

In  12  minutes  how  many  pages  can  he  read?  3  pages 

13.  If  dolls  are  packaged  8  in  a  box,  how  many  boxes 
will  be  needed  for  16  dolls?  2  boxes 

14.  Jane  pastes  stars  on  a  card,  3  stars  in  a  row. 
How  many  rows  can  she  make  with  9  stars  ?  3  rows 

15.  Tom  puts  2  nickels  in  his  bank  each  week.  How 
many  weeks  will  it  take  to  have  8  nickels  in  his  bank?  4  weeks 

16.  To  how  many  children  can  you  give  6  sheets  of 
paper  if  you  have  12  sheets  of  paper  in  all?  2  children 

17.  Mrs.  Bell  uses  5  apples  to  make  a  pie.  How  many 
pies  can  she  make  from  15  apples?  3  Pies 
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Division  Facts,  Dividing  by  2 


(12) 


(14)1^^ 


(18) 


[Wl 

1.  Ann  and  Jean  are  sewing  2  bows  on  each  doll’s 
dress.  Six  bows  will  be  enough  for  how  many  dresses? 

In  the  box  find  (6).  Cover  all  the  bows  below  (6). 
Now  use  the  6  bows  to  find  how  many  2’s  in  6. 

?3 

Copy  and  finish:  6  -5-  2  =  ?  3  2)6 

For  each  of  Ex.  2-9,  cover  the  bows  you  do  not  need. 
To  find  how  many  2’s  in  the  number  for  each  total,  count 
by  2’s  the  bows  that  show.  Then  show  the  D.  fact  two 
ways,  with  +  and  with  ]  . 


Division  Facts 
Dividing  by  2 


2.  8  bows 4  4.  2  bows  i  6.  12  bows  6  8.  10  bows  5 

3.  16  bows 8  5.  14  bows  7  7.  18  bows  9  9.  4  bows  2 

For  Ex.  10,  show  both  ways  each  D.  fact  for  dividing 
by  2  that  is  needed  to  answer  the  question. 

10.  How  many  will  each  of  2  dolls  have  if  Ann 
distributes  equally  between  them 

a.  6  bows? 3  b.  2  hats?  1  c.  4  shoes?  2  d.  8  dresses? 4 
Copy  and  finish  the  table  D.  Facts,  Dividing  by  2. 


8-2  =  4,  10-2  =  5,  12-2  =  6,  14-2  =  7,  16-2  =  8 
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Pupil’s  Objective 

To  discover  and  begin  to  learn  the  division  facts 
when  dividing  by  2. 

Background 

The  next  six  pages  in  the  pupil’s  book  deal  with 
division  in  which  2  is  a  factor. 

The  inverse  relationship  between  multiplication 
by  a  number  and  division  by  the  same  number  is 
introduced  for  the  express  purpose  of  pulling  to¬ 
gether  ideas  learned  previously  and  ideas  now  being 
taught. 

Multiplication  is  defined  as  an  operation  on  two 
numbers  called  factors  which  yields  a  unique  third 
number  called  the  product.  When  the  two  factors 
are  known,  then  the  product  is  determined  by 
multiplication.  However,  if  the  product  and  one 
of  its  factors  are  known,  then  the  other  factor  is 
determined  by  division.  The  lesson  on  page  280 
deals  with  division  facts  in  which  2  is  the  known 
factor.  When  this  is  the  case,  we  are  dividing  by 
2.  The  next  lesson,  page  281,  presents  division 
facts  in  which  2  is  the  unknown  factor.  In  this 
case  2  is  the  answer. 

Do  not  rush  the  development  of  the  ideas  and 
concepts  on  these  pages.  The  basic  principles  of 
division  are  being  introduced  at  this  time  and 
future  learnings  depend  greatly  on  the  establish¬ 
ment  of  depth  in  understanding  at  this  time. 

Pre-Book  Lesson 

•  Under  your  direction  each  child  should  manip¬ 
ulate  objects  at  his  desk  to  explore  various  division 
facts  for  dividing  by  2. 

You  may  say,  “Count  out  12  discs.  Now,  find 
how  many  2’s  there  are  in  12.” 

Do  the  same  for  2’s  in  10,  14,  16,  18. 

•  Now  say,  “Count  out  just  12  discs.  Separate 


the  12  discs  into  2  piles  each  having  the  same 
number  of  discs.  Tell  how  many  discs  there  are  in 
each  pile.”  Do  the  same  with  other  numbers  like 
10,  16,  14,  18. 

•  Discuss  with  pupils  the  possible  meanings  of 
the  answer  when  dividing  by  2.  Sometimes  the 
answer  tells  how  many  sets  of  2  in  a  larger  set. 
Sometimes  it  tells  the  number  for  each  of  2  subsets 
of  a  larger  set. 

Using  the  Text  Page 

•  For  slower  learners  it  may  be  necessary  to  use 
representative  objects  to  find  the  answers  to  each 
of  Ex.  2-10.  Or,  pupils  may  draw  dot  pictures  and 
encircle  the  subsets. 

•  After  all  pupils  have  completed  their  table  of 
division  facts,  have  the  table  written  on  the  chalk¬ 
board.  Through  analysis  of  the  table  and  directed 
discussion,  pupils  should  note  the  following  relation¬ 
ships:  (a)  The  numbers  to  be  divided  increase  each 
time  by  2;  (b)  The  successive  answers  increase  by 
1;  (c)  All  numbers  divided  are  even  numbers;  and 
(d)  Some  answers  are  odd  numbers  and  some  are 
even  numbers. 

Individualizing  Instruction 

•  More  capable  children  may  have  some  speed  tests 
in  writing  the  table  of  division  facts  for  2.  Do  not 
place  the  emphasis  on  speed,  however,  until  you 
are  confident  the  child  understands  the  idea. 

•  Slower  learners  might  receive  practice  in  exer¬ 
cises  similar  to  those  shown  below.  It  may  help 
them  gain  greater  understanding  of  the  relation¬ 
ships  mentioned  in  Using  the  Text  Page. 

a.  Copy  the  following  and  then  divide.  2’s  in  2; 

2’s  in  4;  2’s  in  6;  2’s  in  _  ?  2’s  in  _  ?  2’s  in 

_  ?  2’s  in  _  ?  2’s  in  _  ?  2’s  in  _  ?  _. 

b.  Tell  the  answers.  2’s  in  12  =  _  ?  2’s  in 

8  =  _  ?  2’s  in  14  =  _  ?  2’s  in  16  =  _  ?  _. 
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Pupil’s  Objective 

To  discover  and  begin  to  learn  the  division  facts 
in  which  2  is  the  answer. 

Background 

In  the  D.  facts  shown  on  this  page  of  the  pupil’s 
book,  2  is  always  the  quotient,  in  contrast  to  the 
D.  facts  shown  on  page  280,  where  2  is  the  divisor. 
The  difference  between  the  two  sets  of  facts  should 
be  clear  to  pupils  when  the  division  is  demonstrated. 

Pre-Book  Lesson 

•  Each  child  should  have  some  representative 
objects.  Direct  children  to  count  out  14  objects. 
Then  ask  them  to  find  how  many  7’s  in  14.  Use 
the  same  approach  to  find  how  many  5’s  in  10; 
6’s  in  12;  8’s  in  16;  4’s  in  8;  3’s  in  6;  9’s  in  18. 

From  time  to  time  state  a  problem  like: 

How  many  groups  of  6  chairs  can  be  made  from  12 
chairs? 

Use  the  representative  materials. 

•  Direct  children  in  the  use  of  objects  to  find 
the  solution  to  a  problem  situation  involving  the 
other  division  idea.  Ask  them  to  count  out  12 
objects  by  l’s.  Then  they  are  to  determine  how 
many  will  be  in  each  of  6  groups  of  the  same  size. 
Do  the  same  for  separating  a  set  of  16  objects  into 
8  groups  of  the  same  size;  a  set  of  10  objects  into 
5  groups  of  the  same  size;  and  so  on. 

•  Your  pupils  should  soon  discover  that  the 
answer  to  all  the  problems  is  2.  Discuss  each 
meaning  of  2  as  the  answer  to  each  problem  is 
given.  Sometimes  the  2  tells  how  many  groups 
and  sometimes  it  tells  the  size  of  each  group. 

Be  sure  to  emphasize  these  two  meanings  of  the 
answer.  It  is  not  necessary  to  use  the  terms  meas¬ 
urement  and  partitive ,  but  it  is  important  to  empha¬ 
size  the  ideas. 

Using  the  Text  Page 

•  Read  and  discuss  problems  1  and  2  before 
assigning  written  work.  Demonstrate  these  prob¬ 
lems  with  representative  materials  and  write  the 
appropriate  subtraction  on  the  chalkboard. 


•  In  Ex.  3-24,  permit  children  to  use  any  aid 
they  wish  (and  need)  to  help  in  the  solutions.  They 
may  (a)  use  representative  objects,  (b)  draw  models 
of  circles,  (c)  make  arrays,  (d)  illustrate  on  a 
number  line,  and  (e)  do  subtractions. 

•  Be  sure  to  have  all  pupils  construct  a  table  of 
division  facts  in  which  2  is  the  answer.  After  all 
tables  are  completed,  conduct  a  discussion  about 
some  relationships  such  as  (a)  Numbers  being 
divided  increase  by  2;  (b)  The  divisor  increases 
by  1 ;  (c)  All  answers  are  2. 


Individualizing  Instruction 

•  Slower  learners  will  need  to  continue  extensive 
use  of  manipulative  objects  and  a  variety  of  aids  to 
help  build  insight  and  understanding.  They  should, 
of  course,  always  accompany  any  objective  or  pic¬ 
torial  solution  to  an  example  with  the  appropriate 
subtraction  and  the  completed  division  example. 

•  All  pupils  would  profit  from  a  comparison  and 
analysis  of  the  two  tables  of  division  facts: 


Division  Facts 
Dividing  by  2 

2  -7-  2  =  1 

4  4-2  =  2 
6  4-2  =  3 
8  4-2  =  4 
10  4-  2  =  5 
12  4-  2  =  6 

14  -=-2  =  7 

1 6  -j-  2  =  8 
18  -j-  2  =  9 


Division  Facts 
Answer  2 
2  4-1=2 
4  4-2  =  2 
6  4-3  =  2 
8  4-4  =  2 
10  4-  5  =  2 
12  4-  6  =  2 
14  4-  7  =  2 
16  4-  8  =  2 
18  4-  9  =  2 


Ask  children  to  look  for  similarities,  relationships, 
and  so  on.  In  addition  to  the  generalizations  stated 
previously  about  each  of  the  tables,  you  may  expect 
answers  like  the  following: 

(a)  The  numbers  shown  in  the  first  column  of 
both  tables  are  the  same. 

(b)  The  last  two  columns  of  both  tables  are  the 
same  but  the  columns  are  in  different  order. 

(c)  The  product  of  the  number  divided  by  and 
the  answer  equals  the  number  shown  at  the  begin¬ 
ning  of  the  sentence.  (This  idea  will  be  developed 
more  extensively  in  the  next  few  pages.) 


Teacher’s  Page  281 


Division  Facts,  Answer  2 

[w] 

1.  If  Jean  sews  3  buttons  on  each  dress, 
6  buttons  will  be  enough  for  how  many  dresses? 

Copy  and  finish: 

6-3  =  3;  3-3  =  ?o  6  4-  3  =  ?2 

2.  If  Ann  sews  4  buttons  on  each  dress, 
8  buttons  will  be  enough  for  how  many  dresses  ? 

Copy  and  finish: 

8-4  =4?;  _?4  -  4  =  0  8v4=?2 

Subtract  to  find  the  answer  for  each  of 
Ex.  3-11.  Then  show  the  D.  fact. 


3. 

4-r  2  =  ?2 

6. 

16  4-  8  =  ?  2 

9. 

18  -4  9  =  ?  2 

4. 

12  -5-  6  =  ?  2 

7. 

2  4-  1  =  ?  2 

10. 

8  4-  4  =  ?  2 

5. 

10  4-  5  =  ?  2 

8. 

14  4-  7  =  ?  2 

11. 

6  4-  3  =  ?  2 

Copy  Ex.  12-21. 2  Write  all  the  answers  you  can. 

12.  2)4  13.  5TT0  14.  6)12  15.  l)2  16.  8TL6 

17.  3}t  18.  9TT8  19.  2)12  20.  4)8  21.  7)14 


For  each  of  Ex.  22-24  show  the  D.  fact  two  ways. 


How  many  dimes  will  be  in  each  set  if  you  separate 


22. 

23. 

8  dimes  into  4  equivalent  sets?  2 

4  dimes  into  2  equivalent  sets?  2 

24. 

6  dimes  into  2  equivalent  sets?  3 

8-4=2 

10-5=2 

Write  the  table  D.  Facts,  Answer  2. 

12-6=2 

14-7  =  2 
16-8  =  2 

•Extra  Activity.  Work  Set  104. 
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*  A  good  summary  of  the  two  problem  situations  studied  which  require  division! 


Pairs  of  Division  Facts 

Oral  work  with  D.  facts  having  a  factor  2  [O] 

1.  Box  A  shows  Jim’s  6  soldiers  in  equivalent  sets. 

a.  How  many  are  in  each  of  2  columns?  6  -f-  2  =  ?  3 

b.  How  many  are  in  each  of  3  rows?  6  -f-  3  =  ?  2 

6^2=3  and  6^3=2  are  a  pair  of  D.  facts. 

If  you  know  one  fact,  you  know  the  other. 

2.  Using  rows  and  columns  of  dots,  what  pair  of  D. 

°  8+4  =  2,  8+2  =  4  J  10+2  —  5,  10+5  =  2 

facts  can  you  give  a.  for  box  B?  b.  for  box  C? 

3.  Does  4  4-  2  =  2  have  a  D.  fact  to  go  with  it^oWhy? 

The  number  of  equivalent  sets  and  the  number  for  each  set  are  equal. 

Most  division  facts  go  in  pairs. 


Tejl  each  D.  fact  apd  the  one  that  goes  w^th  it. 

4.  12+2  =  ?«  7.  16  +  8  =  ? 2  10.7)14  13.  9)ll 

10+2=5  18+9=2  2  8 

5.  10  +  5  =  ?2  8.18+2=?’  11.  3)6  14.2)16 

6.14+2=?’  9.  8  +  4  =  ?  2  12.  2)l0  15.  6)42 


Using  Division  for  Problems 

Partitive  and  measurement  situations  [O] 

a.  If  10  girls  are  in  pairs,  how  many  sets  of  2  girls 
are  there?5 

b.  If  10  girls  are  separated  equally  into  2  sets,  how 
many  girls  are  there  in  each  set?  5 

Yes 

1.  Is  problem  a  about  equivalent  sets? a  Is  problem  b?v 

Yes 

2.  In  which  problem  do  you  find  how  many  equivalent 
sets  there  are?a.Is  the  number  sentence  10  -f-  2  =  5?  Yes 


3.  In  which  problem  do  you  find  the  number  foi;0egch 
of  the  equivalent  sets ?b.' What  is  the  number  sentence? 
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Pupil’s  Objectives 

(a)  To  learn  about  pairs  of  division  facts;  (b)  to 
work  problems  in  which  both  division  situations  are 
used;  (c)  to  begin  to  learn  the  inverse  relationship 
between  division  by  a  number  and  multiplication 
by  that  number. 

Background 

In  studying  the  table  on  page  280  and  that  on 
page  281,  the  more  adept  pupil  will  intuitively 
sense  that  D.  facts  seem  to  go  in  pairs.  Further¬ 
more,  all  children  have  learned  that  there  are  pairs 
of  addition,  subtraction,  and  multiplication  facts. 
Now  pairs  of  division  facts  will  be  introduced. 

It  has  been  established  intuitively  that  the  opera¬ 
tions  of  addition  and  multiplication  are  commuta¬ 
tive  but  that  subtraction  is  not  commutative. 
Division,  like  subtraction,  is  not  commutative.  We 
cannot  change  the  order  of  the  numbers  in  a 
division  and  leave  the  result  unchanged;  that  is, 
8  -T-  2  9^  2  8.  Whenever  the  opportunity  arises, 

time  could  be  well  spent  discussing  the  division 
operation  and  its  properties.  As  children  progress  to 
new  sets  of  numbers  it  will  be  important  to  consider 
which  operations  on  each  set  of  numbers  are 
commutative. 

In  the  first  pages  of  this  book,  addition  and  sub¬ 
traction  of  a  number  were  introduced  as  inverses. 
Pupils  learned  that  the  addition  of  a  number  could 
be  undone  by  the  subtraction  of  the  same  number. 
At  that  time  the  terms  “addend”  and  “sum” 
were  introduced  and  were  used  to  refer  to  numbers 
shown  in  both  addition  and  subtraction  sentences. 

On  page  283  multiplication  and  division  by  a 
number  are  introduced  as  inverses.  The  idea  of 
inverses  in  a  division  sentence  can  be  better  under¬ 
stood  as  one  notes  that  the  same  terms  are  used  to 
identify  the  numbers  shown  in  a  division  sentence 
as  those  shown  in  a  multiplication  sentence.  Slowly, 
and  carefully,  children  should  begin  to  form  the 
generalizations  (a)  When  two  factors  are  known  we 
multiply  to  find  the  product;  and  (b)  When  a  prod¬ 
uct  and  one  of  its  factors  are  known  we  divide  to 
find  the  unknown  factor.  As  children  become  more 
mature  in  the  development  of  their  mathematical 


understandings  they  should  arrive  at  the  inverse 
idea  that  we  can  divide  by  the  factor  multiplied, 
arrive  at  the  other  factor,  and  thus  undo  the  multi¬ 
plication  by  the  first  factor. 

Pre-Book  Lesson 

•  The  material  at  the  top  of  pupil’s  page  282 
follows  logically  from  the  material  on  pages  280 
and  281.  Therefore,  a  careful  review  of  the  impor¬ 
tant  ideas  presented  on  those  two  pages  should  be 
carried  out.  An  excellent  review  would  be  to  show 
both  sets  of  division  facts  on  the  chalkboard  and 
then  analyze  the  two  tables  for  similarities  and 
differences.  If  pupils  still  have  the  sets  of  tables 
they  prepared  in  connection  with  the  two  lessons 
concerned,  it  would  be  a  good  opportunity  to  use 
them  for  discussion  and  review. 

•  The  analysis  of  the  two  tables  of  division  facts 
in  which  2  is  a  factor  should  result  in  the  discovery 
that  each  number  being  divided  is  the  product  of  the 
number  divided  by  and  the  answer.  Examine 
many  of  the  division  sentences  in  the  two  tables  to 
see  this.  This  idea  of  inverses  is  clearly  brought 
out  in  the  material  at  the  bottom  of  page  283. 

Using  the  Text  Pages 

•  Make  extensive  use  of  the  arrays  to  show  the 
pairs  of  division  facts.  A  very  effective  way  of 
involving  pupils  in  the  construction  of  arrays  to 
help  with  this  concept  is  shown  below: 

a.  On  a  piece  of  construction  paper  use  discs  (or 
other  manipulative  objects)  to  make  an  array  which 
shows  4’s  in  8. 

4’s  in  8  =  2 
or 

8  4  =  2 

b.  Very  carefully  turn  the  construction  paper  so 
that  the  array  shows  a  different  D.  fact.  Have 
pupils  tell  about  the  array  now. 


2’s  in  8  -  4 
or 

8  -5-  2  =  4 


o  o  o  o 
o  o  o  o 


o  o 
o  o 
o  o 
o  o 
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•  Repeat  the  activity  as  long  as  you  consider  it 
necessary  to  establish  the  idea.  Use  it  in  connection 
with  Ex.  1-15  at  the  top  of  page  282. 

•  The  problems  at  the  bottom  of  page  282  and 
the  top  of  page  283  point  out  the  different  situations 
requiring  division.  Make  it  clear  that  the  division 
fact  is  used  to  find  the  answer  in  both  situations. 

a.  How  many  equivalent  sets  in  a  total  set? 

b.  How  many  members  in  each  of  several  equiv¬ 
alent  subsets  of  a  total  set? 

Pupils  will  have  difficulty  determining  the  kind 
of  question  asked  in  the  problem.  Draw  pictures 
on  the  chalkboard  and  have  pupils  use  objects  at 
their  desks  to  help  them  recognize  the  type  of 
question.  Then,  the  appropriate  division  sentence 
must  be  written. 

•  You  will  probably  need  to  make  extensive  use 
of  written  work  on  the  board  in  connection  with 
the  material  at  the  bottom  of  page  283.  Write  on 
the  board:  4  X  3  =  12.  Ask  pupils  to  tell  the 
terms  for  each  of  the  numbers  shown  in  a  multi¬ 
plication  sentence.  Stress  the  idea  that  numbers 
multiplied  are  called  factors  and  the  answer  is 
called  the  product. 

Now  write  12  -f-  3  =  4  on  the  board.  Ask  pupils 
if  they  think  the  same  terms  could  be  used  for  the 
numbers  shown  in  this  sentence. 


Have  pupils  write  the  sentences  in  Ex.  5-12  on 
the  board  and  then  tell  which  numeral  in  the 
sentence  shows  a  product  and  which  numerals 
show  factors. 

Individualizing  Instruction 

•  Slower  learners  may  use  a  piece  of  construction 
paper  on  which  to  make  arrays  with  discs  to  show 
the  two  division  facts  in  Ex.  4-15  at  the  top  of 
page  282.  You  may  wish  to  have  pupils  identify 
each  division  fact  shown  on  the  construction  paper. 

•  All  pupils  may  write  division  sentences  to  go 
with  problems  4-7  on  page  283. 

•  More  capable  children  may  identify  the  related 
fact  for  each  of  Ex.  5-12  at  the  bottom  of  page 
283. 

•  More  capable  children  may  make  diagrams  like 
the  one  at  the  bottom  of  page  283  for  each  of 
Ex.  5-12. 

•  Pupils  may  work  with  a  partner.  One  child 
uses  manipulative  objects  and  finds  the  solution  to 
questions  asked  by  the  other  child.  Children  should 
use  the  tables  of  division  facts  they  have  made  as  a 
basis  for  asking  questions  like,  “How  many  2’s  in 
14?”  or  “How  many  6’s  in  12?”  Each  question 
should  be  one  which  uses  for  its  solution  a  division 
fact  having  2  as  a  factor. 


NOTES 


Teacher’s  Page  283 


*  Use  considerable  time  in  analyzing  the  factors-product  relationship  and  the  use  of 
the  terms  factor  and  product  for  both  multiplication  and  division. 

Oral  work  in  problem-solving 

Tell  the  number  question  asked  and  the  D.  fact  to  use. 

For  Ex.  4  say,  “How  many  sets  of  2?  12  2  =  6.” 

For  Ex.  5  say,  “How  many  in  each  of  2  sets?  8-f  2  =  4.” 

4.  Joan  carried  12  plates  from  the  table,  2  at  a  time. 

How  many  trips  did  she  make? 

5.  She  carried  away  8  cups  in  2  trips,  the  same  number 
each  time.  How  many  cups  did  she  take  each  trip  ? 

6.  Jack  has  16  spelling  words  in  2  lists,  with  the  same 
number  in  each.  How  many  words  are  in  each  list?  eaTh  of  "wo" 

7.  Mr.  Hook  set  out  18  lettuce  plants,  9  in  each  row. 

How  many  rows  of  lettuce  plants  did  he  have?  How  many  sets 

of  9?  18-9=2 


Can  a  Division  Undo  a  Multiplication? 

Inverses;  factors-product  relationship  [O] 

1.  Adding  a  number  can  be  undone  by  subtracting 
that  number.  Can  multiplying  by  a  number  be  undone 
by  dividing  by  that  number? Ae$tudy  the  work  in  the  box. 

2.  When  we  multiply  two  factors,  we  get  a  _?_.  product 

3.  When  we  divide,  why  can  we  say  that  the  number 

we  divide  is  the  product?  it  is  the  product  of  the  two  factors. 

4.  When  we  divide,  why  can  we  say  that  the  answer 

and  the  number  we  divide  by  are  factors?  They  were  multiplied  to  get  the  product. 


pr< 

9.  ^ 


For  each  example  tell  the  product  and  its  factors. 

*  •  -  '  x  -  -  -  factors:  5  and  3 

product:  15 

7.  5  X  3  =  15 

factors:  5  and  2  factors:  3  and  2 

product :  1 0  _  product:  6 


factors:  4  and  6 
product:  24 

5.  4  x  6  =  24 

factors:  9  and  4 
product:  36 


factors:  2  and  9 

6.  ffW-  9 


X  4  =  36  10.  5  x  2  =  10  11.  6  4-  3  =  2 


factors:  2  and  5 
product:  10 

8.  10  4-  2  =  5 

factors:  8  and  3 
product:  24 

12.  8  X  3  =  24 


★ 


. 


factor  factor  product 


product  factor  factor 


*  Now  pupils  may  be  guided  to  realize  that  a  set  ot  M.  and  D.  facts  may  be  associated  with 
three  numbers  just  as  was  the  case  for  sets  A.  and  S.  facts. 


Discovering  Sets  of  M.  and  D.  Facts 

2  at  a  factor;  use  of  arrays  [O] 

You  know  there  are  sets  of  A.  and  S.  facts.  Most  of 
them  have  four  facts.  Are  there  sets  of  M.  and  D.  facts? 

1.  Picture  A  shows  8  apple  trees  Dick’s  father  set 
out  on  the  farm.  There  are 

4  2 

a.  _?_  rows,  with  _?_  trees  in  a  row. 

2  4 

b.  _?_  columns,  with  _?_  trees  in  each  column. 

Use  the  rows  and  columns  of  trees  for  c. 

c.  Finish  the  pairs  of  M.  facts  and  D.  facts. 

M.  facts:  4  X  2  =  ?  8  2x4=  ?  8 

D.  facts:  8  2  =  ?4  8  4  =  ?  2 

*2.  Tell  the  facts  that  make  the  set  of  M.  and  D.  facts 
about  the  product  8  and  its  factors  4  and  2.  2x4  =  8  8-2  =  4 


3.  Picture  B.  Dick’s  father  set  out  10 

2  5 

more  apple  trees  in  ?_  rows,  with  trees 
in  each  row.  „  ,  „ 

a.  What  two  factors  of  10  can  you  find? 
b.  Finish  the  set  of  M.  and  D.  facts  about  the  product 
10  and  these  factors. 

M.  facts:  2  x  _?  =10  5  x  _?_  =  10 

D.  facts:  10  =  2  =  ?s  10  =  5  =  ?  2 


4.  Picture  C.  What  two  factors  of  4  can  you  find? 
M.  fact:  2  x  2?  =  4  D.  fact:  4  2  =  ?  2 

When  the  two  factors  of  a  product  are 
equal,  the  set  of  M.  and  D.  facts  has  only  one 
M.  fact  and  one  D.  fact. 

When  the  two  factors  are  not  equal,  there 
are  two  M.  facts  and  two  D.  facts  in  the  set. 
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Pupil’s  Objective 

To  discover  sets  of  multiplication  and  division 
facts  through  work  with  sets  of  M.  and  D.  facts  in 
which  2  is  a  factor. 

Background 

This  lesson  completes  the  building  of  the  basic 
generalizations  regarding  the  inverse  relationship 
between  multiplication  and  division  by  a  number. 
You  should  reread  the  background  information  for 
the  preceding  three  lessons  if  you  are  uncertain  as 
to  these  relationships.  The  generalizations  to  be 
developed  in  this  lesson  are  stated  at  the  bottom 
of  page  284,  and  are  illustrated  below. 

9;  factors  3  and  3  3  X  3  =  9;  9  -f  3  =  3 

8;  factors  2  and  4  2X4  =  8;4X2  =  8 

8-t-2  =  4;8-r-4  =  2 

Pre-Book  Lesson 

•  On  the  chalkboard,  write  the  numerals  3,  4,  7. 
Ask  pupils  to  tell  an  addition  sentence  that  may 
be  written  with  these  numerals.  Write  it  on  the 
chalkboard.  Then,  ask  if  there  is  any  other  addi¬ 
tion  sentence  that  may  be  written  with  these  nu¬ 
merals.  Write  it  on  the  board.  Use  the  same 
questioning  to  have  pupils  give  two  subtraction 
sentences.  Finally  you  have  four  facts  shown  on 
the  board,  two  addition  facts  and  two  subtraction 
facts. 

Bring  out  in  discussion  that  there  is  a  set  of  four 
A.  and  S.  facts  for  the  particular  set  of  numbers 
shown.  Ask  if  there  is  any  set  of  numbers  for  which 
there  is  only  1  A.  fact  and  1  S.  fact.  Pupils  should 
choose  numbers  such  as  4,  4,  and  8. 

On  the  chalkboard,  write  the  numerals  2,  3,  6. 
Ask  pupils  to  tell  and  then  show  on  the  board  two 
M.  facts  and  two  D.  facts  using  the  numbers  shown. 
Bring  out  in  discussion  that  there  are  four  facts 
that  make  up  this  set  of  M.  and  D.  facts.  Then, 
write  the  numerals  2,  2,  4.  Have  pupils  tell  the 
related  M.  and  D.  facts  and  determine  how  many 
facts  are  in  this  set. 

•  Write  and  discuss  as  many  different  sets  of  M. 
and  D.  facts  as  you  consider  to  be  necessary  for 


the  idea  of  the  number  of  facts  in  a  set  to  be 
firmly  established  in  the  pupils’  minds. 

•  You  may  find  it  appropriate  to  form  arrays 
on  a  large  classroom  flannel  board.*  For  example, 
show  the  array  for  four  3’s.  This 
would  be  the  same  as  the  array  for  3’s 
in  12.  Have  children  tell  the  M.  fact 
and  D.  fact  that  the  array  demon¬ 
strates. 

Turn  the  flannel  board  to  show 
a  different  M.  and  D.  fact.  This 
reveals  that  there  are  three  4’s  in 
12.  Ask  pupils  to  tell  the  two  facts 
demonstrated  by  this  array. 

As  children  compare  the  two  arrays  and  see  their 
likeness,  it  will  help  them  realize  that  the  M.  and 
D.  facts  shown  are  part  of  the  same  set. 

Using  the  Text  Pages 

•  The  oral  work  for  Ex.  1-10  should  be  accom¬ 
panied  by  extensive  use  of  manipulative  objects  as 
well  as  the  pictures  and  arrays  in  the  child’s  book. 
Many  times  throughout  the  discussion,  have  pupils 
state  in  their  own  words  the  generalizations  at  the 
bottom  of  page  284. 

•  For  slower  learners  who  need  to  do  so,  encourage 
them  to  reconstruct  arrays  for  the  written  exercises 
11-19.  The  use  of  arrays  on  a  piece  of  construction 
paper  would  be  most  valuable. 

•  If  you  have  available  from  previous  lessons 
the  tables  of  divisions  facts  in  which  2  is  a  factor, 
it  would  be  good  to  compare  those  tables  with  the 
tables  at  the  bottom  of  page  285. 

Have  pupils  find  the  example  in  the  table  on 
page  285  that  goes  with  the  one  selected  from  their 
own  tables. 

Individualizing  Instruction 

•  Slower  learners  may  work  with  partners  to  study 
the  D.  facts  shown  in  the  tables  at  the  bottom  of 
page  285.  One  pupil  can  hold  the  book  and  ask 
questions  such  as  “How  many  2’s  in  12?”  “How 
many  8’s  in  16?”  and  so  on.  Since  the  answer  is 

•  See  2,  page  xix. 


o  o  o 
o  o  o 
o  o  o 
o  o  o 


o  o  o  o 
o  o  o  o 
o  o  o  o 
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recorded  in  the  book  this  pupil  will  be  able  to  check 
his  partner’s  work.  The  pupil  being  questioned 
may  use  objects  to  find  the  answer  he  does  not 
know.  Or,  he  may  use  any  aid  he  wishes.  Pupils 
should  alternate  asking  each  other  questions. 


•  More  capable  children  should 
those  below  more  challenging. 

12  -T-  n  =  2  n 

16  -j-  n  =  8  n 

10  -7-  n  =  2  n 


find  exercises  like 

-f  4  =  2 
=  2=7 
-=-6  =  2 


NOTES 
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5.  Say  the  set  of  M.  and  D.  facts  for  each  of  D-F. 

2x9=18  18*2=9  2x3  =  6  6*2  =  3  2x7=14  14*2=7 

Say  the  set  of  K^mtiastorpm&a  M”=! 

6.  10;  factors  2  and  5.  7.  16;  factors  8  and  2. 

2x5=10,  5x2=10,  10*2  =  5,  10*5  =  2  8x2=16,  2x8=16,  16*8=2,  16*2  =  8 

Finish  each  set  of  M.  and  D.  facts  for  Ex.  8-10. 

2 

8.  14  -f-  7  =  27x2=14  9.  9x2=  18is*9=2  10.  2)42*2=4 


14*2  =  7 


2x7=14 


2x9=18 


18*2=9 


[WJ 


Show  the  set  of  M.  and  D.  facts  you  can  make 


11.  from  jifcJAire  Gr.6"28  12.  from  picture  H.v  |  •••••«» 

5x2  =  10  2x5  =  10  10*5  =  2  10*2  =  5  * 


2x8=16  8x2=16 

6*2  =  8 


13.  Make  a  dot  picture  for  the  product  8  and  its  factors 


2x4=8  8*2=4 


2  and  4.  Show  the  set  of  M.  and  D.  facts.  5x2=8  8*4=2 


Show  the  set  of  M.  and  D.  facts  for  product 

2*3=6  3^2  =  6  6-r  2  =  3  6r  3  =  2  ~ 

14.  6 ;  factors  2  and  3. 


7x2=14  2*7=14  14*2=7  14*7=2 

15.  14;  factors  7  and  2. 


Copy  and  finish  Ex.  16-19.  Under  each,  show  the 
other  facts  in  the  same  set  of  M.  and  D.  facts. 

16.  2  x  6  =  ?i2  17.  9  X  2  =  ?,.  18.,  4)1  19.  5)R>^«*=>°. 

6x2=12,12*2  =  6,12*6=2  2x9=18,18*2  =  9,  18*9=2  2JT^  4  x  2  =  8  2  x  4  =  8  2x5-10 

Be  sure  you  know  each  D.  fact.  Cover  the  answers 
and  say  the  facts.  Do  not  take  them  in  order. 


1 

2J2 

2 

2H 

3 

2j6 

Division  Facts,  Dividing  by  2 

4  5  6  7 

2)8  2)To  2jl2  2jl4 

8 

2yi6 

9 

2)l8 

2 

2 

2 

Division  Facts,  Answer  2 

2  2  2  2 

2 

2 

1J2 

2J4 

3]6 

4)8  5)10  6jl2  7jl4 

8)16 

9)18 
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*  Pupils  have  been  differentiating  among  two,  then  three,  and  now  four  operations  for  solving 
problems.  Again,  the  introduction  is  oral. 


Try  These 


Write  the 

a 

answers 

b 

on  folded 

c 

paper. 

d 

e 

[W] 

f 

1.  2)l6 

6)12 

2)10 

2 jt 

4)8 

3)t 

2.  5U0 

2)2 

2)12 

8)16 

9)18 

it 

3.  7714 

2)8 

2)18 

2)6 

2)14 

8716 

Make  Study  Cards  for  facts  you  do  not  know.  Use 
them  for  practice.  Then  write  your  answers  again  for 
rows  1-3. 


*A.f  S.,  M.,  or  D.- Which? 

Oral  problem-solving  [O] 

1.  The  10  buffaloes  in  the  picture  are 
shown  in  pairs.  How  many  pairs  are  there? 

If  you  had  no  picture,  could  you  find 

Yes  Y $s 

the  answer  by  subtracting?  by  dividing? 
Which  way  is  quicker?  Dividing 

2.  If  6  of  the  10  buffaloes  run  off,  how 
many  will  be  left?  4 

No 

Can  you  find  the  answer  by  dividing? 

Why,  Or  \vhy  not.  subtract  to  find  number  for  other  part. 

For  each  of  problems  3-9  tell  if  you  should  add  or 
subtract  or  multiply  or  divide,  and  tell  why. 

3.  Indian  hunters  saw  one  group  of  6  buffaloes  and 
another  group  2  times  as  large.  How  many  buffaloes 

were  in  the  larger  2rOUD  ?  MultiP1y  to  find  number  for  total  because  sets 

&  O  i  ’  are  equivalent.  12  buffaloes 
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Pupil’s  Objectives 

(a)  To  have  written  practice  on  division  facts 
learned;  (b)  to  have  oral  practice  in  analyzing  and 
solving  problems  in  which  one  of  the  four  opera¬ 
tions  A.,  S.j  M.,  or  D.  may  be  used;  and  (c)  to 
have  practice  in  mixed  computational  examples. 

New  Word 

(page  287)  rugs 

Background 

For  the  first  time  in  this  book,  a  set  of  problems 
includes  work  with  all  four  operations — addition, 
subtraction,  multiplication,  and  division.  Pupils 
have  encountered  a  set  of  problems  in  which  just 
one  operation  was  used  to  solve  all  problems.  In 
other  lessons  pupils  found  it  necessary  to  differ¬ 
entiate  and  select  the  appropriate  one  of  two  or 
three  operations.  But  now  they  must  read  carefully 
and  select  from  among  four  different  possible 
operations. 

The  problems  should  be  analyzed  orally  with 
the  pupils.  Adequate  time  should  be  given  to 
discussing  and  analyzing  the  problems  to  permit 
each  pupil  to  clarify  in  his  mind  the  difference 
among  all  types  of  problems. 

Pre-Book  Lesson 

•  Pupils  have  had  some  previous  experiences  in 
differentiating  between  A.,  S.,  and  M.  In  this 
activity  pupils  must  also  be  able  to  distinguish  be¬ 
tween  the  need  for  S.  or  D.  in  a  problem  situation. 

On  the  chalkboard  write  problems  similar  to  a 
and  b  below. 

a.  Joan  cut  out  8  pictures  and  pasted  2  in  her 
scrapbook.  How  many  pictures  did  she  still  have 
to  put  in  the  scrapbook? 

b.  If  Joan  pastes  2  pictures  on  a  page,  how  many 
pages  in  the  scrapbook  will  the  8  pictures  fill? 

Give  a  child  8  objects  to  represent  the  pictures 
(slips  of  paper,  and  so  on)  and  have  him  dramatize 
the  situation  in  problem  a  and  find  the  answer. 
Write  the  arithmetic  sentence  under  the  problem 
and  write  the  letter  S.  after  it. 

Next,  have  problem  b  represented  with  objects. 


Write  two  completed  D.  examples  on  the  board 
with  the  letter  D.  after  them. 

Compare  the  two  problems  and  the  two  solu¬ 
tions.  Guide  your  pupils  to  see  that  in  problem  a 
only  one  set  of  2  is  taken  from  the  set  of  8;  therefore, 
subtraction  is  the  appropriate  operation.  In  b,  on 
the  other  hand,  as  many  sets  of  2  as  possible  are 
taken  from  the  set  of  8,  and  division  is  the  appro¬ 
priate  operation. 

•  You  may  wish  to  do  a  dramatization  and 
analysis  of  two  other  problems  before  turning  to 
the  text  exercises. 

Using  the  Text  Pages 

•  The  written  material  at  the  top  of  page  286 
may  be  used  as  a  test  of  pupils’  mastery  of  the  D. 
facts  having  2  as  a  factor.  Show  pupils  how  to 
fold  paper  so  that  answers  may  be  written  to 
division  examples.  In  these  examples  they  merely 
place  the  paper  above  the  example  rather  than 
below  it.  Emphasize  writing  answers  only.  For 
more  capable  children ,  you  may  wish  to  make  it  a 
speed  test.  Do  not  stress  speed  to  the  detriment  of 
accuracy. 

•  The  oral  work  with  the  problems  should  stress 
at  every  opportunity  the  similarities  in  problems 
as  well  as  the  differences.  Use  pictures,  representa¬ 
tive  objects,  drawings  on  the  chalkboard,  and  so 
on  to  dramatize  each  problem.  Be  certain  that 
your  pupils  understand  each  problem  and  why  a 
particular  operation  is  appropriate. 

•  The  written  practice  at  the  bottom  of  page  287 
includes  examples  of  A.,  S.,  and  M.  Note  the  use 
of  n  in  some  examples. 

Individualizing  Instruction 

•  All  pupils  may  pick  out  the  problems  which 
use  addition  or  subtraction.  Ask  them  to  write  an 
rc-sentence  to  go  with  the  problem. 

•  More  capable  children  may  try  to  make  problems 
very  much  like  the  ones  studied  in  this  lesson.  If 
practical,  suggest  situations  which  are  pertinent  to 
current  study  in  other  facets  of  the  curriculum.  Or, 
suggest  items  of  special  interest  to  pupils. 

•  Slower  learners  may  need  further  practice  in 
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differentiating  between  division  and  subtraction 
problems.  The  following  pairs  may  be  used: 

a.  How  many  2^  fishhooks  can  Jim  buy  for  12^? 

b.  After  spending  2 £  of  his  12^  for  a  fishhook, 
how  much  did  Jim  have  left? 

c.  Joe  has  to  move  14  chairs.  He  can  carry  2 
chairs  at  a  time.  How  many  chairs  will  be  left 
after  Joe  has  made  one  trip? 

d.  Joe  can  carry  2  chairs  at  a  time.  How  many 
trips  must  he  make  to  carry  away  14  chairs? 

e.  Sally  used  2  small  oranges  to  make  a  glass  of 
orangeade.  How  many  oranges  were  left  in  the 
bag  if  there  were  18  oranges  at  first? 

f.  How  many  glasses  of  orangeade  can  be  made 
from  1 8  oranges  if  2  oranges  are  used  to  make  each 
glass  of  orangeade? 

Reminders 

For  the  most  part  the  material  developed  in  the 
next  several  lessons  deals  with  division.  It  is  appro¬ 
priate  to  maintain  the  skills  already  established 
through  appropriate  practice. 

a.  Have  pupils  make  an  addition-and-subtrac- 
tion-facts  chart  from  time  to  time. 


b.  A  multiplication  facts  chart  like  the  one 
below  should  be  prepared  by  pupils  for  reviewing 
and  maintaining  the  M.  facts  learned  to  date. 


X 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

c.  For  practice  in  multiplying  involving  remem¬ 
bering  a  number  of  tens,  the  following  type  of 
practice  would  be  appropriate: 

(4  X  7)  +  3  =  n  (3  X  5)  +  2  =  n 

(2  X  6)  +  1  =  n  (8  X  3)  +  3  =  n 


NOTES 


i 
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4.  The  hunters  killed  5  of  the  20  buffaloes  in  a  herd. 
The  others  ran  away.  How  many  buffaloes  ran  away? 

Subtract  to  find  number  for  other  part.  15  buffaloes 

5.  After  killing  the  5  buffaloes,  the  hunters  killed 
7  more.  How  many  buffaloes  did  they  kill  in  all?  Add  t0 find 

number  for  total.  12  buffaloes 

6.  It  took  2  ponies  to  carry  all  the  meat  from  one 
buffalo.  How  many  ponies  were  needed  for  the  meat 

from  12  buffaloes?  Multiply  to  find  number  for  total  because  sets 

are  equivalent.  24  ponies 

7.  Indian  women  made  rugs  from  buffalo  skins,  3  skins 
for  each  rug.  How  many  skins  did  they  use  for  4  rugs? 

Multiply  to  find  number  for  total  because  sets  are  equivalent.  12  skins 

8.  Ten  women  made  some  of  the  rugs.  Six  more  women 
made  the  others.  How  many  women  made  the  rugs?  Add  to 

find  number  for  total.  16  women 

9.  If  they  had  used  2  skins  for  each  rug,  how  many 
rugs  could  they  have  made  from  8  buffalo  skins?  d  ivide  to  find 

number  of  equivalent  sets.  4  rugs 

Read  problems  1-9  again,  and  say  the  answers. 


To  Keep  in  Practice 

A.,  Sv  M.  [W] 

Copy  and  work  each  of  Ex.  1-16.  Check  when  you  can. 

$9.90 

1.  104  x  8  832  4.  314  -  270  u  7.  321  +  79  400  10.  9  x  $1.10 

$1  .02 

2.  600  -  78522  5.  435  +  205  640  8.  320  X  3  960  11.  $4.21  -  $3.19 

$6.05 

3.  2  X  447  894  6.  589  -  490  99  9.  6  X  114  684  12.  $8.67  -  $2.62 

13.  22  +  35  +  8  +  16  +  20  '°>  15.  206  +  366  +  58  630 

$4 .44 

14.  8<£  +  9<£  +  5<£  +  7 <£  +  8 37*  16.  $0.79  +  $2.46  +  $1.19 

Copy  each  of  Ex.  17-22,  writing  a  numeral  in  place  of  n. 

17.  n-  75  =  200  19.  605  +  n  =  665  21.  n 463  =  291 

528  496 

18.  n  +  188  =  311  20.  643  -  n  =  115  22.  4  X  124  =  n 
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Sets  of  Facts  with  3  as  a  Factor 

Use  of  arrays/  factors-product  relationship  [O] 

1.  This  big  box  of  fire  trucks  is  in  a  window  at  the 
store.  How  many  fire  trucks  are  in  the  box? 

a.  _?_  rows;  _?_  fire  trucks  in  each  row.  4x3  =  n 

1  2 

b.  The  product  for  the  M.  fact  is  _?_. 

c.  The  factors  of  the  product  are  _?_  and  J_. 

d.  If  you  know  a  product  and  its  factors,  you  know  a 
set  of  M.  and  D.  facts.  Finish  the  facts  in  this  set: 

4  x  3  =  ?  12  3x4=  ?i2  12  3  =  ?  4  12^4=  ?3 

e.  Say  the  pair  of  new  D.  facts  you  have  found. 

12-3  =  4  12-4  =  3 

2.  In  the  window  are  also  these  3  sets  of  play  tools: 

5  shovels,  5  hammers,  and  5  saws.  How  many  play  tools 
are  there  all  together?  3x5  =  w  is 

a.  The  product  is  _?_.  The  factors  are  _?_  and 

b.  Say  the  set  of  M.  and  D.  facts  for  this  product 
and  factors. 3x5= is  5x3=15  15-3=5  15-5=3 

c.  Say  the  pair  of  new  D.  facts  you  have  found. 

15-3  =  5  15-5  =  3 

■■■■■■  3.  In  box  A  there  are  3  rows  of  6  dots  each. 

•  •  •  •  •  a.  How  many  dots  are  there  in  all?  3  X  6  =  n  is 

b.  Say  the  product ;i8the  factors.  3  and  6 

c.  Say  the  set  of  M.  and  D.  facts.3x6=is  18-3=6 

mmBBm  .  6x3=is  18+6=3 

d.  Say  the  pair  of  new  D.  facts.  18-3=6  18-6=3 
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Pupil’s  Objective 

To  gain  further  insight  into  factors-product  rela¬ 
tionships  through  discovery  of  sets  of  M.  and  D. 
facts  in  which  3  is  a  factor. 

New  Word 

(page  288)  tools 

Background 

The  purpose  of  these  two  pages  is  to  extend  the 
understandings  about  the  relationships  between 
multiplication  and  division.  The  focus  is  not  on 
the  learning  of  division  facts  for  3.  (This  is  stressed 
in  the  next  lesson.) 

A  great  deal  of  time  should  be  given  to  the  oral 
part  of  this  lesson.  Be  absolutely  certain  that  your 
pupils  are  building  an  understanding  of  the  follow¬ 
ing  relationships  between  multiplication  and 
division: 

a.  When  two  factors  are  known,  we  multiply  to 
find  the  product. 

b.  When  the  product  and  one  of  its  two  factors 
are  known,  we  divide  to  find  the  other  factor. 

c.  There  are  sets  of  M.  and  D.  facts.  When  the 
two  factors  are  equal,  the  set  of  M.  and  D.  facts 
has  1  M.  fact  and  1  D.  fact.  If  the  two  factors  are 
not  equal,  then  there  are  2  M.  facts  and  2  D.  facts 
in  the  set.  It  is  very  important  to  continue  to  use 
and  understand  the  distributive  property.  This 
property,  you  will  recall,  relates  two  operations. 
Thus,  it  is  possible  to  use  addition  to  help  find  the 
solution  to  a  multiplication  example  and  also  to  use 
addition  to  help  find  the  solution  to  a  division 
example. 

Pre-Book  Lesson 

•  Use  your  flannel  board*  (or  some  means  of 
demonstrating  with  objects)  to  show 
an  array  of  2  rows  and  3  columns. 

Ask  “Two  3’s  equal  what?” 

“Who  can  write  a  sentence  for  this  question?” 

Be  sure  all  pupils  see  the  relationships  between 
the  array,  the  sentence,  and  the  question. 

*  See  2,  page  xix. 


o  o  o 
o  o  o 


•  Turn  your  flannel  board  so  the  array 
is  changed. 

Ask:  “Three  2’s  equal  what?” 

“Who  can  write  a  sentence  for  this 
question?” 

•  Continue  to  turn  the  flannel  board  and  ask  a 
question  for  each  array  referred  to  above. 

“How  many  2’s  in  6?” 

“How  many  3’s  in  6?” 

•  Finally,  you  should  have  written  on  the  chalk¬ 
board  four  different  sentences  in  which  2,  3,  and  6 
appear.  Discuss  the  sentences  telling  ways  in  which 
they  are  alike  and  ways  in  which  they  are  different. 
Have  children  tell  the  product  and  factors  shown 
in  each  sentence. 

•  Do  the  same  kind  of  demonstration  for  3,  3,  9. 
Guide  pupils  to  a  generalization  about  the  number 
of  facts  in  the  set  of  M.  and  D.  facts  shown. 

Using  the  Text  Pages 

•  A  great  deal  of  discussion  should  be  given  to 
the  oral  lesson  on  page  288.  Use  your  flannel  board 
as  needed  to  foster  greater  insight  into  each  of  the 
problems  and  examples.  At  each  opportunity  re¬ 
late  the  two  .new  division  facts  to  the  two  known 
multiplication  facts. 

•  You  may  wish  to  discuss  Ex.  4-5  with  pupils 
before  assigning  it  as  written  work. 

•  In  Ex.  6,  make  certain  your  pupils  know  what 
rows  are  in  forming  an  array.  You  may  wish  to 
ask  pupils  to  draw  arrays  for  Ex.  7  and  8. 

Individualizing  Instruction 

•  Some  pupils  find  greater  security  in  using 
objects  to  illustrate  a  particular  example.  You 
may  provide  pupils  with  discs,  and  so  on  instead 
of  asking  them  to  make  dot  arrays. 

•  Some  slower  learners  will  probably  find  it  neces¬ 
sary  to  make  an  array  for  each  example  in  Ex.  1 3- 
22.  Perhaps  you  will  want  to  conduct  this  as  a 
directed  oral  activity  instead  of  a  written  assign¬ 
ment.  You  may  have  more  capable  children  work 
with  slower  learners  on  these  examples. 

•  More  capable  children  may  check  other  pupils’ 
work  in  Ex.  7-12. 


O  O 

o  o 
o  o 
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•  Continued  practice  with  making  a  multiplica¬ 
tion  chart  would  be  valuable  for  all  pupils. 

•  The  following  matching  game  should  be  good 
drill  for  all  pupils. 

Cut  strips  of  paper  (construction  paper,  tag- 
board)  about  2"  X  5".  Pupils  may  show  a  M. 
or  D.  fact  on  each  strip,  as  at  the  right. 


6  X  3  =  18 

18-=-3  =  6 

24  =  3  X  8 

24  -7-  3  =  8 


a.  Pupils  may  match  M.  and  D.  facts. 

b.  Pupils  may  group  their  strips  to  show  sets 
of  M.  and  D.  facts. 


NOTES 

© 
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4.  Box  B.  The  M.  example  is  9  x  3  =  n. 

a.  Show  the  product. 27 

b.  Show  the  factors.9and  3 

c.  Show  the  set  of  M.  and  D.  facts  for  this  product 
and  factors. 9x3 =27  3x9=27  27-5-9=3  27-5-3=9 

d.  Ring  the  two  new  D.  facts  shown. 

5.  Box  C.  The  M.  example  is  3  x  3  =  n. 

a.  Show  the  product. 9 

b.  Show  the  factors.  3  and  3 

c.  Show  the  set  of  M.  and  D.  facts.3x3=9  9*3=3 

d.  How  many  facts  are  there  in  this  set  of  facts  h 

6.  Draw  21  dots  in  3  equivalent  sets. 

a.  Show  the  product  and  the  factors.  21, 3  and  7 

b.  Show  just  the  pair  of  new  D.  facts.  21  *3=7  21*7=3 

c.  Show  the  set  of  M.  and  D.  facts.3x7=2i  7x3=21  21 5- 


7=3  21*3=7 


Show  the  sets  of  M.  and  D.  facts  for  product 

7.  12;  factors  3  and  4.  8.  24;  factors  3  and  8. 

3x4=12  12*3=4  3x8=24  24*3=8 

Copland  fmis4fi3Ex.  9-12.  Then  under  4ea2cfi,8 ~siiow 
the  pair  of  D.  facts  in  the  same  set  of  M.  and  D.  facts. 


9.  3  X  2=6  10.  3  X  6=18  11.  9  X  3=27  12.  7  X  3=2i 

6*3  =  2  18*3=6  27*9=3  21*7=3 

6*2  =  3  18*6=3  27*3  =  9  21*3=7 

Some  of  the  D.  examples  below  have  wrong  answers. 

To  check  each  answer,  draw  a  dot  picture.  Then  copy 


each  D.  example  and  write  its  correct  answer. 


3 

4 

2 

13.  5UfT 

14.  8)24 

15.  3jl2 

16.  3)21 

17.  6)l8 

1 

3 

6 

9 

f 

18.  9)27 

19.  7]21 

20.  3)18 

21.  3)27 

22.  3)24 

(two  hundred  eighty-nine)  289 


Division  Facts,  Dividing  by  3 


|o) 

Our  class  is  painting  paper  butterflies  in  school  and 
putting  them  on  boards  to  hang  on  the  walls. 


1.  Tom  put  his  15  butterflies  in  sets 
of  3.  How  many  equivalent  sets  did 
they  make? 

a.  Is  the  D.  example,  15  4-  3  =  ?  Yes 

b.  If  you  had  no  picture,  could 
you  find  the  answer  by  subtracting,  as 

.*  •  i  .  *yeST'  1  •  You  may  repeatedly  sub- 

at  the  right?  Explain,  tract  to find  how  many 

.  _.  ,  equiva  lent  .sets  of  3  members. 

c.  Why  is  5  the  answer? 

3  is  subtracted  5  times. 


2.  Ruth  made  3  equivalent  sets  from 
12  butterflies  she  painted.  How  many 
were  in  each  set?  4 


Division  Facts 
Dividing  by  3 


On  the  board  use  subtraction  to  find  the 
answer.  Then  show  the  D.  fact.  12-3=4 

iwi 

Find  the  answer  for  each  of  Ex.  3-8  by  subtracting. 
Then  copy  and  finish  the  D.  example. 

3.  24  3  =  ?  4.  15  -s-  3  =  ?  5.  27  3  =  ? 


6.  18  -s-  3  =  ? 


7.  9 


3 

3  =  ? 


8.  21  +  3  =  ? 


Copy  and  finish  Ex.  9-16.  To  find  an  answer  you  do 
not  know,  draw  a  picture  or  subtract  or  use  a  M.  fact. 

9.  37T5  11.  3721  13.  3TI2  15.  3727 

10.  3)9  12.  3)24  14.  3)18  16.  3)6 

17.  Write  the  table  of  D.  Facts,  Dividing  by  3. 

12  =  3  =  4  15  =  3  =  5  18  =  3  =  6  21  =  3=  7  24=  3=8 

18.  Show  the  new  D.  facts  in  a  list. 

/  ,  ,  ,  .  9=3  =  3  12  =  3  =  4  15  =  3  =  5  18=  3=6  21  =  3=  7  24  =  3=  8  27*3=9 

(two  hundred  ninety) 
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Pupil’s  Objectives 

(a)  To  extend  understanding  of  the  use  of  sub¬ 
traction  in  finding  the  solution  to  division  examples; 
and  (b)  to  find  and  begin  to  learn  the  D.  facts 
when  dividing  by  3. 

New  Word 

butterflies 

Background 

The  next  four  pages  in  the  pupil’s  book  consider 
all  aspects  of  learning  the  division  facts  in  which  3 
is  a  factor.  This  page  considers  those  division  facts 
when  3  is  the  divisor.  Each  number  sentence  shows 
a  product  and  a  known  factor  of  3.  The  task  is  to 
find  the  unknown  factor. 

Pupils  will  find  the  table  of  D.  facts  far  more 
reasonable  if  you,  the  teacher,  help  them  to  make 
use  of  the  distributive  idea.  For  24  -f-  3,  guide 
pupils  in  thinking  of  24  as  15  +  9.  They  will  then 
be  able  to  distribute  their  division  as  follows: 
(15  -r-  3)  +  (9  -f-  3).  Thinking  of  division  as 
subtraction,  we  can  say  that  five.  3’s  and  three  3’s 
can  be  subtracted.  Developing  a  sound  under¬ 
standing  of  the  distributive  property  as  it  is  applied 
to  division  provides  the  learner  with  a  powerful 
tool  with  which  to  work  any  division  example. 

The  oral  exercises  must  be  developed  slowly  and 
carefully.  This  will  give  you  the  opportunity  to 
check  understanding  as  well  as  correct  and  incor¬ 


rect  answers.  Correct  answers  are  important,  of 
course,  but  at  this  time  the  development  of  ideas 
and  understandings  is  equally  important. 

Pre-Book  Lesson 

•  Using  objects  in  the  classroom  (pupils,  chairs, 
books,  and  so  on)  show  the  work  for  the  question, 
“How  many  3’s  in  12?” 

•  Have  each  pupil  use  objects  of  his  own  at  his 
desk  and  find  how  many  3’s  in  15;  24;  9;  18;  27;  21. 

•  With  classroom  objects  once  more,  begin  with 
12  objects  and  place  them  in  three  piles  of  the 
same  size.  Ask  pupils  to  do  the  same  thing  with 
their  own  discs  for  21,  18,  27,  15. 

•  Discuss  with  pupils  the  meaning  of  the  answer 
each  time  they  divide  by  3.  Sometimes  the  answer 
tells  how  many  groups  of  3.  Sometimes  it  tells  how 
many  in  each  of  three  groups. 

Using  the  Text  Page 

•  In  the  oral  work  make  an  array  on  the  flannel 
board,  draw  an  array  of  dots  on  the  chalkboard, 
and/or  have  pupils  make  an  array  with  objects  and 
dots  at  their  desks.  Be  sure  all  pupils  understand 
the  ideas  involyed  in  each  exercise.  Ask  pupils  to 
use  subtraction  on  the  chalkboard  to  find  the 
solution  to  the  problem. 

•  Slower  learners  may  find  it  more  helpful  to  use 
objects  to  make  arrays  for  each  of  the  written 
exercises. 


NOTES 
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Pupil’s  Objective 

To  find  and  begin  to  learn  the  D.  facts  when  3 
is  the  answer. 

Using  the  Text  Page 

After  all  pupils  have  made  the  two  tables  of 
division  facts  in  which  3  is  a  factor,  conduct  a 
discussion  to  analyze  each  table  for  important 
generalizations.  The  following  generalizations 
should  be  stated  by  pupils  in  their  own  words. 

a.  In  both  tables  the  numbers  to  be  divided 
increase  by  3. 

b.  In  one  table  the  number  is  divided  by  3 
while  in  the  other  table  the  answer  is  3. 

c.  In  one  table  the  answer  is  the  same  as  the 
number  divided  by  in  the  other  table  and  increases 
by  1  throughout  each  table. 

Relate  the  facts  in  the  table  of  facts  in  which  3 
is  the  divisor  to  the  table  of  facts  having  answer  3, 
by  working  with  sets  of  facts.  Ex.  13-22  provide 
practice  in  this  activity. 

Individualizing  Instruction 

•  All  pupils  may  show  M.  and  D.  facts  on  strips 


of  paper  (see  Teaching  Page  289).  Use  them  for 
the  matching  game  and  for  finding  sets  of  M.  and 
D.  facts. 

•  More  capable  children  (perhaps  all  pupils )  may 
engage  in  a  written  activity  called  Name  the  Number. 
Have  each  pupil  select  one  number  and  write  the 
standard  numeral  for  that  number  at  the  top  of  a 
piece  of  paper.  Then,  below  that  numeral  write 
ways  of  naming  the  number.  For  example,  17  may 
be  named  (4  X  4)  +  1,18  —  1,  and  so  on. 

•  More  capable  children  may  respond  to  the  “puz¬ 
zle”  element  in  exercises  like  the  following: 


40? 

44? 

4?2 

207 

+76 

X2 

-127 

X? 

483 

898 

*  345 

621 

212 

1?3 

103 

?83 

X4 

X5 

X9 

+99 

8?8 

565 

9?  7 

682 

624 

263 

4?2 

7?6 

—  ?? 

+??5 

X2 

-8? 

580 

438 

864 

694 

NOTES 
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*As  various  ways  of  solving  the  problem  are  brought  out,  constantly  emphasize  that  by 
knowing  the  D.  fact,  the  efficient  method  of  division  can  be  used. 


Division  Facts,  Answer  3 

to] 

1.  Picture  A.  6  bees  are  in  sets  of  2. 
How  many  equivalent  sets  are  there? 

a.  Is  the  D.  example,  6  2  =  ?  Yes 

b.  Can  you  subtract  to  find  the  answer?  ves 

c.  What  is  the  answer  for  6  -f-  2?  3 


2.  Picture  B.  12  bees  are  in  4  equivalent 
sets.  How  many  are  in  each  set?  On  the 
board, 

*  a.  write  the  D.  example.  12- 4  =  n 

*  b.  find  the  answer  by  subtracting. 

*  c.  draw  a  dot  picture  or  use  a  M.  fact. 

*  d.  show  the  D.  fact.  12-4=3 


[w] 

Copy  and  finish  Ex.  3-10.  To  find  answers  you  do 

not  know,  subtract  or  draw  a  dot  picture  or  use  a  M.  fact. 

3  333 


3.  3J9 

3 

7.  6)l8 


4.  9)27  5.  7]2T  6.  3)9" 

3  3  3 

8.  5715  9.  8)24  10.  4)l2 


11.  Write  the  table  D.  Facts,  Answer  3. 

12.  Show  the  new  D.  facts  in  a  list. 

9*3  =  3  12*4  =  3  15*5  =  3  18*6  =  3  21*7  =  3  24*8=3  27* 


12*4=3 
15*5  =  3 
18*6=3 
21  *  7=  3 
24*8=3 

9  =  3 


Copy  and  finish  each  of  Ex.  13-22.  Then  under  it 
show  the  D.  fact,  if  any,  that  goes  with  it. 

(12*3  =  4)  3  (21  *3  =  7)  3  (27*9  =  3)  9  (15*5  =  3)  5  (24*3-  8)  3 

13.  4)l2  14.  1W  15.  3)27"  16.  3)15  17.  8)24 

3  (18*6=3)  6  (6*3  =  2)  3  (3*3-1)  3  (27*3=9)  3 

18.  3)9  19.  3718  20.  2)6  21.  l)3  22.  9)27 


Now  for  each  of  Ex.  13-22,  show  the  M.  facts  or  fact 


in  the  same  set  of  M.  and  D.  facts. 

13.  4x3  =  12  14.  7x3  =  21  15.  3x9=27  16.  3x5-15  17 
3x4  =  12  3x7  =  21  9x3  =  27 


18.  3x3  =  9 


19.  3x6=18 
6x3=18 


20.  2x3=6 
3x2=6 


5  x  3  =  15 

21.  1x3  =  3 
3x1  =  3 


8  x  3=24 

3  x  8=2^tw0  hundred  ninety-one) 

22.  9x  3  =  27 
3x9=27 
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8  3 

7)21 

21  (three  7’s) 

0 

c  5" 

D  8 

3)ii 

2)l2 

15 

16 

3 

? 

Wrong 

Subtracting  to  Check  Division  Answers 

[Ol 

1.  21  -s-  7  =  ?  Why  does  subtracting  7’s  in  Ex.  A 
show  that  3  is  the  answer  for  21  -s-  7?  7  is  subtracted  3  times. 

Did  you  subtract  7’s  one  at  a  time  until  0  was  left?  Yes 

2.  21  4-  7  =  ?  Study  the  work  in  Ex.  B. 

First  you  divide  21  by  7,  and  write  “3.” 

Next  you  think ,  “Three  times  7  equals  21.” 

Then  you  subtract.  21  -  21  =  0. 

Did  you  subtract  7’s  one  at  a  time  or  did  you 

all  at  once 

subtract  three  7’s  all  at  once?  What  was  left 
after  you  subtracted?  o 

3.  18  3  =  ?  Why  does  the  work  in  Ex.  C 

show  that  5  is  not  the  answer  we  want?^^^ 

What  is  the  answer  we  want? 6  Why?Six  3’s  ca" 

J  oe  subtracted. 

4.  12  -f-  2  =  ?  Why  does  the  work  in  Ex.  D 

i  .  o  ’  *v  2  cannot  be  sub- 

show  that  8  is  the  wrong  answer?  traded  s  times. 
What  is  the  answer ?6  Why?six  2*s  can  be  subtracted. 


5.  On  the  board,  show  that  7  is  not  the  answer  we  want 
for  24  -f-  3.  First  subtract  seven  3’s  one  at  a  time.  Then 
subtract  seven  3’s  all  at  once. 

M 

For  Ex.  6-15,  check  each  answer  in  two  ways  as  for 
Ex.  5.  Then  write  each  example  with  the  correct  answer. 

3  3  3  6 

2  2  5  4  7 

6.  9)27  7.  8)24  8.  3)l5  9.  IW  10.  2)l2 

9  3  9  8 

8  7  2  7  6 

11.  3)24  12.  2)11  13.  6)l8  14.  3)27  15.  2)l6 

292  (two  hundred  ninety-two) 

Remember  that  the  division  operation,  as  such,  is  associating  3  with  the  numbers 
7  and  21.  We  can  find  this  3  by  using  the  algorithm  in  box  B  which  shows 
subtracting  three  7’s  all  at  one  time. 
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Pupil’s  Objective 

To  build  further  understanding  of  the  relation¬ 
ship  of  division  to  subtraction. 

Background 

Progression  toward  maturity  in  using  division  is 
brought  about  through  an  understanding  of  what 
the  operation  involves.  It  is  used  to  find  the 
number  of  times  we  can  remove  a  set  of  a  given 
size  or  to  find  the  size  of  a  given  number  of  equiva¬ 
lent  sets.  We  can  think  of  the  answer  as  the 
number  of  subtractions  possible.  As  the  text 
material  shows,  the  answer  for  the  division  is  incor¬ 
rect  if  the  number  it  shows  is  either  too  great  or 
not  great  enough. 

Pre-Book  Lesson 

•  Write  a  division  sentence  on  the  chalkboard 
such  as  21  -T-  3  =  n.  Ask  a  pupil  to  read  the 
sentence. 

Frequently,  pupils  want  to  read  the  answer  when 
reading  an  open  sentence — a  sentence  which  does 
not  show  an  answer.  Do  not  permit  children  to 
read  the  answer  with  the  sentence.  At  this  time, 
the  focus  is  on  reading  the  sentence  so  a  question 
is  asked  in  many  different  ways.  In  this  instance 
the  sentence  may  be  read  in  many  ways:  “How 
many  3’s  in  21?”  “3’s  in  21  equals  what?”  “21 
divided  by  3  equals  what  number?” 

•  Ask  children  to  tell  ways  in  which  the  answer 
to  the  question  may  be  found.  Record  and  illus¬ 


trate  each  way  suggested  by  a  child.  If  your  pupils 
have  developed  the  understandings  and  insights 
which  have  been  taught  in  the  lessons  dealing  with 
division,  you  should  have  responses  including  the 
following: 

a.  If  we  count  21  objects  (blocks,  children,  and 
so  on)  and  then  make  equivalent  sets  of  3,  there 
will  be  7  sets. 

b.  If  we  subtract  3  at  a  time  until  we  can’t 
subtract  any  more,  we  will  subtract  seven  3’s. 

•  You  may  wish  to  illustrate  response  b  on  a 
number-line  picture  on  the  chalkboard. 

-j: . 21~ . >. 

0  3  6  9  12  15  18  21 

^ — 3 — ^ — 3—^ — 3 — ^ — 3 — ^ _ 3 _ ^ _ 3 _ ^ _ 3_J 

•  Write  two  or  three  division  examples  on  the 
board  (2)16,  3)18,  8)24  ) .  Ask  a  pupil  to  work 
the  example  any  way  he  wishes.  Then,  ask  another 
pupil  to  work  the  example  another  way.  Empha¬ 
size  the  use  of  the  second  way  as  a  means  to  check 
the  first. 

Using  the  Text  Page 

Discuss  the'  material  very  carefully.  Relate  the 
examples  and  exercises  to  the  Pre-Book  Lesson,  as 
deemed  appropriate.  The  written  work  at  the 
bottom  of  page  292  is  an  opportunity  to  put  into 
practice  all  the  discussion  in  this  lesson.  Call  the 
attention  of  your  pupils  to  the  methods  in  Ex.  2 
of  subtracting  the  7’s  one  at  a  time  and  subtracting 
three  7’s  all  at  once. 


NOTES 
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Pupil’s  Objective 

To  extend  understanding  of  the  factors-product 
relationship. 

Using  the  Text  Page 

•  You  are  given  an  opportunity  to  observe  the 
pupils’  understanding  of  the  relationships  between 
factors,  products,  pairs  of  facts,  sets  of  facts,  and 
so  on  introduced  in  connection  with  division  facts 
in  which  either  2  or  3  is  a  factor. 

•  Ex.  11  on  page  293  is  designed  to  guide  pupils 
to  thinking  about  other  types  of  division.  The  set 
of  whole  numbers  is  not  closed  for  the  division 
operation.  There  are  many  times  when  the  result 


of  dividing  two  whole  numbers  is  not  another 
whole  number.  At  this  stage  of  mathematical 
development  it  is  adequate  for  children  to  begin 
to  realize  this  possibility. 

Individualizing  Instruction 

•  It  would  be  good  practice  for  all  pupils  to 
match  the  slips  of  paper  they  have  prepared  (see 
Teaching  Page  289)  to  show  pairs  of  D.  facts;  sets 
of  M.  and  D.  facts. 

•  You  may  wish  to  extend  the  matching  practice 
by  having  pupils  make  answer  cards  for  the  M. 
and  D.  facts  that  have  been  studied.  Then,  they 
may  play  a  game  of  matching  each  sentence  with 
an  answer. 


NOTES 


Teacher’s  Page  293 


1 

3)3 

2 

3)6 

Table  of  D.  Facts,  Dividing  by  3 

3  4  5  6  7 

3)9  3)12  3)11  3)18  3)2) 

OO 

^  00 

9 

3)27 

3 

3 

Table  of  D.  Facts,  Answer  3 

3  3  3  3  3 

3 

3 

1)3 

2)6" 

3)9  4)12  5)15"  6))8  7)2) 

8)24 

9)27 

Factors-product  relationship  [O] 

1.  Cover  the  answers  in  the  tables  and  try  to  say 
the  facts.  Make  Study  Cards  for  the  facts  you  do  not  know. 

2.  In  3)15,  which  factor  of  15  is  known?  3 What  is  the 
unknown  factor?  5 

3.  In  the  table  for  dividing  by  3,  why  are  the  answers 

greater  by  1  as  you  move  to  the  right  in  the  table?  Each  product  increases  by  3. 

4.  In  the  other  table,  why  is  3  always  the  answer  ?  3  and  the  known  factor 

increases  by  1 . 

5.  Are  answers  odd  or  even  numbers  when  you  divide 


а.  odd  numbers  by  3? odd  b.  even  numbers  by  3?  even 

б.  What  would  the  product  be  in  a  D.  example  with 
10  as  one  factor  and  3  as  the  other  factor?  30 

9+3  =  3 

7.  Which  fact  for  the  two  tables  is  the  same?  Why?  The  factors  are  e<ua 

8.  Is  3  a  factor  in  all  the  D.  facts  for  both  tables?  Yes 

9.  Was  2  a  factor  in  all  the  D.  facts  about  2?  Yes 

10.  Which  pair  of  D.  facts  about  3  did  you  learn  when 
you  learned  the  D.  facts  about  2?  6+2=3  6+3=2 

The  number  left 

11.  Why  are  examples  like  3)7  and  4jl3  not  in  the  table?  greater  than  0. 

•  Extra  Activity.  Work  Set  105. 

(two  hundred  ninety-three)  293 

These  questions  about  relationships  lead  children  to  think  about  why  numbers  behave  in 
certain  patterns. 


Working  with  M.  and  D.  Facts 

Oral  problem-solving  [O] 

Read  problems  1-5,  and  say  a  M.  or  D.  fact  for  each. 

1.  Trucks  like  that  in  the  picture  carry  5  big  logs  at 
a  time.  In  4  trips,  how  many  logs  can  the  truck  carry? 

4x5=20 

2.  How  many  loads  of  5  logs  each  will  15  logs  make? 

154-5  =  3 

3.  It  takes  a  truck  about  3  hours  to  go  to  the  mill 
and  back.  How  many  hours  will  8  round  trips  take?  8x3=24 

4.  Dick  Smith  worked  in  the  woods  21  hours  one  week. 

If  he  worked  7  hours  a  day,  how  many  days  did  he  work? 

214-7=3 

5.  A  24-foot  log  was  cut  into  3  pieces  of  the  same 
length.  How  many  feet  long  was  each  of  the  pieces?  24^3=8 
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Inequalities  [Wj 

For  each  of  Ex.  6-11,  do  the  work  in  both  (  )’s.  Then 
copy  the  number  name  for  the  greater  number. 


a  b 

6.  (24  4-  3)2  or  (2  X  6) 

7.  (2  X  8)  or  (7  X  3) 

8.  (27  +  3)2ot(14  -s-  2) 
(two  hundred  ninety-four) 


9.  (8  X  2) 
10.  (3  X  6) 


b 

p  *  n 

or  (3  x  4) 

3«6 

or  (2  x  7) 


11.  (21  3)  or  (18  4-  2) 
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Pupil’s  Objectives 

(a)  To  differentiate  between  needs  for  multi¬ 
plication  or  division  in  problem-solving;  and  (b)  to 
work  with  M.  and  D.  facts  within  the  context  of 
problem-solving  and  inequalities. 

Background 

The  application  of  M.  and  D.  facts  in  problem¬ 
solving  is  an  important  facet  of  a  balanced  mathe¬ 
matics  program.  Even  though  your  pupils  may  be 
arriving  at  a  level  of  mastery  of  the  M.  and  D. 
facts  studied,  it  is  no  assurance  that  they  can  apply 
this  knowledge  to  problems.  Therefore,  it  is  very 
important  to  state  and  analyze  many  different 
problem  situations  in  which  multiplication  and 
division  may  be  used. 

Once  again,  you  are  cautioned  not  to  stress  the 
answer  as  much  as  the  operation  or  operations. 
Analyzing  the  situation,  identifying  pertinent  infor¬ 
mation,  and  stating  and  writing  an  appropriate 
mathematical  sentence  for  the  problem  must  pre¬ 
cede  finding  the  answer. 

It  should  also  be  mentioned  that  several  different 
ways  of  solving  a  problem  are  usually  open  to 
us.  What  one  child  may  use  is  not  necessarily 
what  another  child  will  use  or  prefer.  Permit  as 
much  flexibility  in  thinking  as  the  situation  will 
allow. 

The  material  at  the  bottom  of  page  294  is  one 
more  opportunity  to  provide  practice  in  a  setting 
dealing  with  inequalities.  The  appropriate  answer 
to  each  example  involves  the  is  greater  than  idea. 
It  has  been  pointed  out  many  times  previously  that 
a  number  may  be  named  in  many  ways.  The 
child’s  goal  in  these  exercises  is  to  determine  which 
number  named  is  greater,  while  your  goal  is  to 
give  the  child  practice  in  M.  and  D.  facts  which 
he  is  to  master. 

Pre-Book  Lesson 

•  Engage  in  an  oral  lesson  accompanied  by 
written  work  on  the  chalkboard  which  requires  the 
pupil  to  name  a  number  in  different  ways. 

•  Write  (2  X  3)  and  (12  -f-  3)  on  the  board. 
Ask  pupils  to  tell  which  number  named  is  greater. 


Write  two  or  three  other  number  names  for  which 
pupils  must  select  the  greater  number  shown. 

For  some  pupils  it  may  be  necessary  to  construct 
arrays  with  objects  or  dots  to  help  them  see  each 
number. 

Using  the  Text  Page 

•  Discuss  each  of  problems  1-5  carefully  and 
thoroughly.  Use  objects  to  demonstrate  or  illus¬ 
trate  each  situation.  Slower  learners ,  in  particular,  will 
need  some  means  of  helping  them  see  the  situation. 

Ask  pupils  to  tell  the  appropriate  M.  or  D.  fact 
for  each  problem.  Then  have  an  appropriate 
mathematical  sentence  written  on  the  board  to 
show  each  fact. 

•  The  Pre-Book  Lesson  should  be  adequate  prep¬ 
aration  for  most  children  to  proceed  independently 
with  Ex.  6-11.  You  may  wish  to  discuss  each  exer¬ 
cise  with  the  slower  learners  before  assigning  it  as 
written  work. 

Individualizing  Instruction 

•  All  pupils  may  write  an  n-sentence  for  each  of 
the  problems. 

•  Many  lessons  and  enrichment  activities 
throughout  this  book  have  dealt  with  the  notion  of 
inequality.  On  pupil’s  page  90  the  symbols  for 
is  greater  than  and  is  less  than  ( > ,  < )  were  intro¬ 
duced  and  they  have  been  maintained  in  many 
exercises  since  then.  At  this  time,  it  would  be 
worthwhile  to  complete  sentences  which  use  the 
symbols  for  is  greater  than  and  is  less  than. 

Prepare  a  duplicated  sheet  similar  to  the 
following: 

_ > _ 

_ < _ 

_ > _ 

and  so  on 

Then,  have  the  pupil  name  numbers,  in  any 
way  he  wishes,  to  make  each  a  true  sentence  show¬ 
ing  inequality. 

You  may  require  that  the  number  names  show 
two  factors,  such  as  6  X  3;  or  a  product  and  a 
factor,  such  as  18  -f-  3. 
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Pupil’s  Objectives 

(a)  To  check  on  skills  learned  to  date;  and 
(b)  to  have  further  practice  where  needed. 

Using  the  Text  Page 

The  Try  These  exercises  may  be  used  as  a  test  of 
division  facts  which  have  been  introduced  to  date. 

The  practice  section  includes  practically  every 
skill  that  has  been  covered  in  the  program  to  date. 
Observe  pupils’  work  for  common  sources  of  diffi¬ 
culty.  It  may  be  necessary  to  review  or  reteach 
certain  concepts  or  skills  with  small  groups  of 
children. 


Many  of  the  n-sentences  at  the  bottom  of  the 
page  are  written  with  addition  symbols  but  require 
subtraction  since  n  represents  an  unknown  addend. 
Other  sentences  written  with  subtraction  symbols 
require  addition  since  n  stands  for  the  sum. 

Individualizing  Instruction 

•  Permit  slower  learners  to  use  objects  or  construct 
arrays  to  help  find  the  solution  to  the  division 
practice  exercises. 

•  In  working  Ex.  11-19,  more  capable  children  may 
write  sentences  using  >  and  <  to  make  true 
sentences.  Emphasize  the  renaming  of  numbers 
in  many  different  ways. 


NOTES 
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Try  These 


Write  answers 

on  folded 

paper. 

[W] 

a6 

b3 

c 

2 

d2 

*2 

f2 

1. 

3)17 

4 

4)17 

9 

9)17 

6 

7)14 

2 

3^3 

3)71 

2 

2. 

3jl2 

Q 

3)27 

2)17 

5)l0 

yi 

6)l8 

3)9 

8)16 

3. 

3)24 

*3 

2)18 

1 

7)TT 

2)7 

O 

9)27" 

2)16 

3)15 

4. 

5715 

3)3 

o 

8)24 

2)6 

2)l4 

4)7 

o 

1)3 

4  Extra  Examples.  Work  Set  77. 


To  Keep  in  Practice 


Row  1. 

Write  answers  on  folded  paper. 

M. 

[W] 

a 

b 

c  d  e 

f 

g 

h 

1. 

530 

102 

709  32  $9.21 

$2.19 

600 

$1.03 

-88 

X  9 

+  89  x6  -5.78 

X4 

-247 

X7 

442 

918 

79  8  1  92  $3.43 

$8.76 

353 

$7.21 

Ex.  2-10.  Copy  and  work.  Check. 

2. 

207  X  4828 

5.  6  +  7  +  0+720 

8. 

456  +  86  +  305  847 

3. 

807  - 

789)8 

6.  18  +  16  +  39  +  37iio 

9. 

7  +  83  +  215  +  93 

4. 

515  - 

20  6  309 

7.  $6.11  -  $0.89*5.22 

10. 

$3.24  - 

$2.15*1 .09 

Ex.  11-19.  Find  the  unknown  number.  Then  copy 
each  example  using  a  numeral  for  that  number. 

11.  841  -7«  =  64  14.  7n  -  600  =  175  17.  87  -  a  =  59 

108  206  73 

12.  n+  108  =  216  15.  89  +  117  =  n  18.  93  +  n  =  166 

13.  2  X  125  =2n  16.  3x75  =2»  19.  4  x  238  =  n2 

4  Extra  Problems.  Work  Set  14. 
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*  Now  pupils  will  find  that  n.  may  stand  for  a  product  in  either  a  multiplication  example 
or  a  division  example. 


Finding  the  Product  22  Stands  For 

Factort-producf  relationship  [O] 

Tell  what  product  n  stands  for  in  each  of  Ex.  1-3. 

1.  2x6  =  wi2  2.  8  X  3  =  «  24  3.  4  x  2  =  «s 

4.  In  the  D.  example,  n  +  3  =  2, 

a.  one  factor  is  3 The  other  factor  is  2 

b.  we  know  two  factors,  so  n  stands  for  the  _?_.  product 

c.  2  x  3  =  6  so,  in  the  example  n  +  3  =  2,  n  =  6 

8Tel^  vjjhat  product  n  stands  for.i4  Explain. 

5.  »t  4  =  2  6.  7  x  2  =  n  7.  3  X  6  =  n 

12;  6x2=12  15;5x3  =  15  10;2x5=10 

8.  n  +  6  =  2  9.  n  +  5  =  3  10.  n  +  2=5 

When  you  know  two  factors,  you  multiply 
to  find  the  product. 


Can  You  Solve  Problems? 


Problom  Tott  7 


Write  your  work  for  each  of  problems  1-8. 

1.  Mr.  James  is  building  a  house  52  feet  wide  on  a 
piece  of  land  125  feet  in  width.  How  many  feet  in  the 
width  of  his  land  will  be  left  at  the  sides  of  the  house? 

73  feet 

2.  The  large  windows  will  each  use  4  panes  of  glass. 
From  12  panes  of  glass  how  many  windows  can  be  made? 

3  windows 

3.  The  front  walk  will  be  35  feet  long, 
the  back  walk,  28  feet,  and  the  walk 
around  the  house,  196  feet.  How  many 
feet  of  walk  will  there  be?  259  feet 


4.  Five  men  each  worked  32  hours  one 
week.  How  many  hours  was  that  in  all? 
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1  60  hours 


Teaching  Pages  296  and  297 


Pupil’s  Objectives 

(a)  To  extend  understanding  and  knowledge  of 
the  factors-product  relationship;  (b)  to  work  the 
end-of-chapter  test  on  problem-solving;  and  (c)  to 
take  the  Diagnostic  Test  for  Chapter  7. 

New  Words 

(page  296)  panes,  width 

(page  297)  concrete,  paid 

Background 

Several  previous  lessons  have  dealt  with  multi¬ 
plication  and  division  by  the  same  number  as 
inverses.  In  all  sentences  introduced  to  date,  the 
multiplication  symbol  (X)  has  been  used  when  the 
two  factors  were  shown  and  the  division  symbol 
(-7-)  has  been  used  when  a  product  and  one  factor 
were  shown. 

Consider  the  question,  “What  number  divided 
by  4  equals  3?”  The  appropriate  sentence  could 
be  n  -f-  4  =  3.  Although  a  division  symbol  is 
given,  two  factors  are  shown  and  the  task  is  to 
find  the  number  for  n,  the  product.  Or,  consider 
the  question,  “Two  times  what  number  equals  16?” 
A  number  sentence  for  this  question  is  2  X  n  =  16. 
Here,  a  multiplication  symbol  is  given  but  a  prod¬ 
uct  and  one  factor  are  shown  and  the  task  is  to 
find  the  number  for  n,  a  factor.  The  material  at 
the  top  of  page  296  extends  all  that  has  been 
learned  about  a  product  and  its  factors  to  include 
these  two  types  of  mathematical  sentences. 

Pupils  should  begin  to  state  in  their  own  words 
something  to  the  effect  that  regardless  of  the  opera¬ 
tion  symbol  indicated  in  the  mathematical  sentence, 
when  both  factors  are  given,  multiplication  is  used; 
and  when  one  of  two  factors  and  the  product  are 
given,  division  is  used  to  find  the  other  factor. 

Pre-Book  Lesson 

•  Before  discussing  the  work  at  the  top  of  the 
page  you  may  wish  to  say  something  similar  to 
what  follows. 

“Who  can  tell  me  what  number  times  4  equals 
8?”  Most  pupils  will  probably  know  the  answer. 
Then,  ask  a  pupil  to  write  a  number  sentence  on 


the  chalkboard  for  the  question  you  just  asked. 
Tell  the  child  you  want  the  number  sentence  to  be 
written  in  exactly  the  same  way  you  stated  the 
question.  Have  different  children  try  until  the 
sentence  is  written  n  X  4  =  8.  Then  ask  pupils 
if  n  stands  for  a  factor  or  a  product. 

Continue  with  this  kind  of  questioning  and  writ¬ 
ing  of  sentences  until  you  are  satisfied  that  your 
pupils  can  identify  factors  and  a  product.  Sen¬ 
tences  such  as:  3  X  n  =  15  and  n  -f-  5  =  3  provide 
worthwhile  experience  in  such  identification. 

•  For  Problem  Test  7,  it  would  probably  be  a 
good  idea  to  review  orally  the  four  operations — 
addition,  subtraction,  multiplication,  and  division, 
as  well  as  to  demonstrate  their  use  in  a  problem 
setting.  It  may  be  desirable  to  demonstrate  with 
objects  in  the  classroom  or  with  representative 
materials  at  each  child’s  desk. 

Using  the  Text  Pages 

•  The  oral  work  at  the  top  of  page  296  is  very 
short  but  the  ideas  there  are  tremendously  impor¬ 
tant.  Use  the  chalkboard  extensively  in  discussing 
Ex.  4-10.  Questions  a,  b,  and  c  for  Ex.  4  should 
be  adapted  for  each  of  Ex.  5-10.  Have  pupils  tell 
and  write  on  the  chalkboard  other  M.  and  D. 
sentences  to  show  a  pair  of  M.  and  D.  facts  for  each 
of  these  sentences. 

•  More  capable  children  should  be  able  to  proceed 
with  both  tests  independently. 

•  You  may  wish  to  read  each  problem  with 
pupils  having  reading  difficulties  before  assigning 
it  as  written  work. 

After  all  pupils  have  completed  the  problem  test, 
discuss  each  problem.  Have  pupils  tell  what 
operation  they  used  for  the  problem  and  why. 

Remind  pupils  how  to  use  folded  paper  in  writing 
answers  for  the  diagnostic  test. 

Individualizing  Instruction 

You  may  wish  to  duplicate  a  page  of  practice 
exercises  like  the  following  for  all  pupils. 

3  X  «  =  9;  n  =  ?  n  -r-  6  =  2;  n  =  ? 

n  X  7  =  14;  r  =  ?  21  -E  n  =  3;  n  =  ? 
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See  Page  296  for  suggestions  about  Diagnostic  Test  7 

NOTES 
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5.  One  man  was  paid  $9.00  for  some  work.  His  helper 
was  paid  $2.65  less.  How  much  was  the  helper  paid?*6-35 

6.  A  worker  can  carry  3  concrete  blocks  at  a  time.  How 
many  trips  must  he  make  to  move  27  concrete  blocks? 9  trips 

7.  In  three  loads,  a  worker  moved  127  bricks,  98 
bricks,  and  105  bricks.  How  many  bricks  in  all  did  he 
move  in  the  three  loads?330  bricks 

8.  Men  have  been  working  on  the  house  46  days.  The 
builder  says  that  it  will  be  3  times  that  many  days  before 
the  house  is  finished.  How  many  days  is  that?  138  days 


Do  You  Make  Mistakes? 


Diagnostic  Tost  7 

Write  answers  on  folded  paper.  Work  carefully. 


Study 

i  Practice 

a 

b 

C 

d  , 

Pages 

Sets 

8 

9 

2 

3 

L  - . . . 

1. 

3)24 

2)18 

7)14 

9)27 

8  18-5-6  3 

r 

280-281, 

77 

2. 

12-5-6 2 

21-7 

3  16-5-2 

290-291 

3. 

27 

32 

58 

$0.87 

258-259 

73 

x4 

X6 

x2 

X3 

108 

192 

116 

T TST 

4. 

300 

243 

$3.08 

$1.13 

266-269 

74,75 

x3 

X2 

X3 

X7 

1 

i 

900 

486 

$9.24 

$7.91 

J 
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Do  You  Understand? 

Tott  of  Information  and  Moaning  7 

Write  ^-examples  for  these  on  page  296: 

1 25-  52  =  n  35  +  28+  1  96  =  n  5*32  =  n 

1.  Problem  1  2.  Problem  3  3.  Problem  4 

4.  Copy  the  examples  in  which  you  remember  tens. 

r  J  r  J  Ex.  b.  and  c. 

a.  4  x  202  b.  5x104  c.  3  x  228  d.  7  X  110 

5.  For  the  dot  picture  show 

a.  the  two  M.  facts.  6x3= is  c.  the  product,  is 

b.  the  factors.  3  °nd  6  d.  the  two  D.  facts. 

18+3  =  6 
18+6=3 

Check  by  subtraction.  Then  show  the  correct  fact. 

16+8  =  2  15  +  5  =  3 

6.  21  4-  7  =  3  7.  16  -5-  8  =  3  8.  15  *  5  =  4 


Copy,  putting  a  correct  numeral  in  place  of  rt. 

9.  8x4  =  n  32  10.  w -5-3=  7  11.  2  =  8 

CO  |Q 

12.  n  -  27  =  31  13.  n  +  8  =  21 

14.  Which  is  greater,  (4  x  7)  or  (9  x  2)?  4x7 

15.  Show  the  D.  fact  for  this  subtracting: 

20-5=15;  15-5=10;  10-5  =  5;  5-5  =  0. 

20+5=4 

Show  the  set  of  M.  and  D.  facts  for  product 

3x3=9  9+3  =  3  8x3  =  24  3x  8  =  24  24+  8  =  3  24+3  =  8 

16.  9;  factors  3  and  3.  17.  24;  factors  8  and  3. 


Write  “Yes”  or  “No”  to  answer  questions  18-27. 

18.  3  x  26  =  78  Does  26  x  3  =  78?  Yes 

19.  Does  a  line  have  end  points?  No 

20.  Can  you  find,  by  adding,  how  many  equivalent 
sets  there  are  in  a  total  set?  no 
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Pupil’s  Objective 

To  evaluate  the  extent  to  which  the  skills  and 
understandings  presented  in  Chapter  7  have  been 
developed. 

Using  the  Text  Pages  (pages  298-299) 

A  child’s  performance  on  the  Test  of  Information 
and  Meaning  may  or  may  not  indicate  his  level  of 
understanding.  Therefore  it  is  imperative  that  you 
discuss  each  item  with  your  pupils.  Ask  Why?  fre¬ 
quently.  Ask  pupils  to  verify  their  answers.  Ask 


other  pupils  if  they  can  show  or  tell  the  same  idea 
in  another  way. 

Using  the  Text  Page  (page  299) 

The  results  on  this  Computation  Test  should 
give  you  a  reasonably  good  idea  of  the  ability  of 
your  pupils  to  deal  with  all  skills  that  have  been 
introduced  in  addition,  subtraction,  multiplication, 
and  division. 

Use  the  tables  below  to  find  the  per-cent  scores 
for  the  individual  record  cards  (see  Teaching  pages 
50  and  51.) 


Table  of  Per  Cents  for  Chapter  7  Scores 


Problem  Test 

Computation  Test 

Score 

Per  Cent 

Score 

Per  Cent 

Score 

Per  Cent 

Score 

Per  Cent 

1 

13 

1 

3 

11 

37 

21 

70 

2 

25 

2 

7 

12 

40 

22 

73 

3 

38 

3 

10 

13 

43 

23 

77 

4 

50 

4 

13 

14 

47 

24 

80 

5 

63 

5 

17 

15 

50 

25 

83 

6 

75 

6 

20 

16 

53 

26 

87 

7 

88 

7 

23 

17 

57 

27 

90 

8 

100 

8 

27 

18 

60 

28 

93 

9 

30 

19 

63 

29 

97 

10 

33 

20 

67 

30 

100 

Suggestions  for  Material  to  Accompany  End-of-Chapter  7  Tests 


After  administering  the  tests  on  pages  296-299, 
in  all  probability  you  will  find  that  some  pupils 
need  additional  help  or  review  before  proceeding  to 
the  work  of  the  next  chapter.  Meanwhile,  you  may 
find  one  or  more  of  the  following  suggestions  valu¬ 
able  for  use  with  those  children  who  are  ready  to 
go  to  the  work  in  Chapter  8. 

Alternate  uses  of  Pages  in  Chapter  7 

Page  261  {bottom).  Have  all  pupils  rewrite  each 
of  these  exercises  as  follows: 

1.  36  >  32 

2.  16  <  21 

Page  269.  Copy  Ex.  7-18  as  they  are  written 
with  the  answer.  For  Ex.  7:  2  X  408  =  816. 


Page  270.  On  folded  paper  write  answers  for 
Ex.  3-17. 

Page  273  {bottom).  In  each  sentence  pretend  the 
word  “or”  is  -f-  and  then  find  the  solution. 

1.  (4  X  6)  +  (4  X  7)  =  24  +  28  =  52 

Page  286.  Use  the  exercises  at  the  top  of  the 
page  for  a  timed  test. 

Page  287  {bottom).  On  folded  paper  write  an¬ 
swers  only  for  Ex.  1-12. 

Page  294.  In  Ex.  6-11,  change  “or”  to  +. 
Then  find  the  answer  for  each  example. 

6.  (24  v  3)  +  (2  X  6)  =  8  +  12  =  20 

Page  295.  Use  the  division  examples  at  the  top 
of  the  page  for  a  timed  test. 
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Supplementary  Activities 

•  In  the  following  exercises  the  child  is  to  indi¬ 
cate  the  appropriate  operation  A.,  S.,  M.,  or  D. 
with  its  symbol.  You  may  write  other  examples. 

3  0  4  =  7 
3  O  4  =  12 
18  O  3  =  15 
18  O  3  =  6 
18  O  3  =  21 
18  O  3  =  54 

•  More  capable  children  should  be  able  to  find  the 
number  for  n  in  each  of  the  following  sentences. 
You  will  probably  want  to  write  more  sentences 
for  pupils  to  work. 

(2  X  re)  +  1  =  17  (21  4-  3)  +  re  =  15 

(re  4-  4)  -  5  =  3  (8  X  4)  -  re  =  23 

47  -  (6  X  4)  =  re  re  -  (18  4-  2)  =  15 
(9  X  3)  -  (15  4-  re)  =  22 

•  From  what  you  have  learned  about  the  factors- 
product  relationship,  copy  and  complete: 

a.  2  X  242  =  484,  so  484  4-  2  =  ? 

b.  2  X  495  =  990,  so  990  4-  2  =  ? 

c.  24  X  25  =  600,  so  25  X  24  =  ? 

600  4-  24  =  _  ?  .,  so  600  4-  25  =  ? 

d.  17  X  43  =  731,  so  43  X  17  =  ? 

731  4-  43  =  _  ?  .,  so  731  4-  17  =  ? 

•  All  pupils  have  written  tables  of  D.  facts  for  2 
through  18  4-2  =  9  (and  184-9  =  2)  and  for  3 
through  27  4-  3  =  9  (and  27  4-  9  =  3).  Now 
complete  the  tables  started  below. 


Dividing  by  2 


20  4-  2  =  10 
22  4-  2  =  ? 
24  4-  2  =  ? 
26  4-  2  =  ? 


20  4-  10  =  ? 

22  4-  .  ?  _  =  2 
24  4-  _  ?  .  =  2 
26  4-  .  ?  .  =  2 


through 

36  4-  2  =  ?  36  4-  _  ?  .  =  2 


Dividing 

by  3 

cp 

o 

+ 

ip 

II 

o 

30  4- 

33  4-  3  =  ? 

33  4- 

36  4-  3  =  ? 

36  4- 

39  4-  3  =  ? 

39  4- 

through 

54  4-  3  =  ? 

54  4- 

3 


3 

3 

3 


=  3 


•  The  following  activity  puts  the  distributive 
property  to  use  in  working  with  some  multipli¬ 
cations  and  divisions. 


a.  (2  X  5)  +  (2  X  3) 

b.  (4  X  8)  +  (4  X  2) 

c.  7  X  3  =  21 

7  X  2  =  14 

7  X  5  =  ? 

e.  9  X  3  =  27 

9  X  3  =  27 

9  X  6  =  ? 


=  (2  X  n);  re  =  ? 
=  (4  X  «);  re  =  ? 
d.  8  X  4  =  32 
8  X  3  =  24 
8  X  7  =  ? 
f.  12  4-  3  =  4 
15  4-  3  =  5 
27  4-  3  =  ? 


Coordinate  Geometry 

The  material  on  coordinate  geometry  at  the  end 
of  Chapter  6  suggested  the  construction  of  pictures 
on  a  coordinate  grid.  With  this  background  pupils 
should  be  able  to  engage  in  a  game  like  Find  the 
Treasure.  In  this  game,  two  children  (or  two  teams) 
hide  a  treasure  on  an  island.  The  island  is  con¬ 
cealed  on  the  grid  as  is  the  treasure  on  the  island. 
The  location  of  the  treasure  must  be  identified  by 
naming  three  or  four  points  which  may  be  in 
a  line  (vertical,  horizontal,  or  diagonal)  or  a 
square. 

The  children  take  turns  naming  points  with 
coordinates  and  making  x’s  at  the  points  named. 
The  object  is  to  locate  the  treasure  but,  of  course, 
finding  the  island  will  narrow  the  region  of  the 
grid  in  which  the  treasure  is  located.  Each  time  a 
point  is  called  that  falls  on  part  of  the  island,  the 
opponent  must  say,  “You  are  on  my  island.”  If 
any  portion  of  the  treasure  is  “hit”  by  a  point 
called,  the  game  is  over. 


0  1  2  34  56789  10  11  12  13 
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21.  Is  15  -r-  5  a  name  for  the  number  3?  Yes 

22.  In  D.  facts  is  the  answer  called  the  product?  No 

23.  When  0  is  one  factor,  is  the  product  equal  to  the 
other  factor?  No 

24.  Can  you  find  how  many  8’s  in  24  by  subtracting?  Yes 

25.  Do  the  rays  of  every  angle  make  a  square  corner?  No 

26.  If  2  boys  share  12  pieces  of  candy  equally,  do  you 
multiply  to  find  how  many  pieces  each  boy  gets  ?  No 

27.  In  the  example  27  4-  3  =  9,  are  the  factors  9 
and  27?  No 


How  Well  Can  You  Compute? 

Computation  Tott  7 

Write  answers  on  folded  paper.  Work  carefully. 


a 

b 

c 

d 

e 

f 

1. 

104 

609 

48 

87^ 

$7.00 

$3.58 

X8 

+  99 

X4 

x3 

-1.65 

+  2.89 

2. 

832 

437 

708 

86 

192 

200 

$2.61 

340 

$5.35 

$4.01 

$6.47 

$0.65 

X2 

+  79 

X4 

X6 

-3.98 

X4 

3. 

874 

875 

165 

106 

800 

352 

$2.04 

82* 

$0.03 

$1.18 

oOO 

Sl> 

-305 

X3 

+  408 

-39* 

X2 

+  0.72 

4. 

570 

3)186 

318 

6)12  2 

760 

3)248 

43* 

2)163 

$2.36 

3)217 

$8.00 

9)27 

Copy  in  columns. 

Add, 

and  check. 

5. 

22,  61, 

235,  76  394 

8. 

206,  67, 

58,  395 

6. 

4,  67,  6 

',8,7 

92 

9. 

25,  296, 

34,  109 

7. 

9,  4,  7, 

8,  53 

81 

10. 

5,  8,  40, 

6,6, 

(two  hundred  ninety-nine)  299 


Problems  for  Careful  Readers 

*  f 

Discovering  data  missing;  A $.,  Af,  D.  [O] 

1.  The  picture  shows  boats  that  carry  people  on  a 
large  lake.  At  one  stop  many  of  the  70  people  on  one 
boat  got  off.  How  many  people  stayed  on  the  boat? 

Can  you  find  the  answer  ?n  if  not,  why  not?  th^nJnber  of° 

people  that  got  off. 

Which  of  problems  2-10  can  you  not  work?  Tell  why? 

Ex.  2, 4,5,6, 7,8,  and  9. 

2.  At  this  same  stop,  35  people  got  on  the  boat.  With 
those  who  stayed  on,  there  were  how  many  people  on 

the  boat  then?  '',,°U  ^or,,t  know  the  number  of  people  that  stayed  on  the  boat. 


3.  One  boat  makes  a  trip  to  a  boat  museum  18  miles 
across  the  lake.  How  far  does  the  boat  go  in  making  the 
trip  and  coming  back  to  the  starting  place? 


4.  Mr.  White  bought  tickets  for  himself  and  3  other 

y  v  *  1*11  t*  i  *i  -v  You  are  not  told 

men.  How  much  did  he  pay  for  the  tickets?  the  cost  of  each 

ticket. 


300 


5.  Two  groups  of  people  went  across  the  lake  to  visit 
the  boat  museum.  How  many  people  in  all  was  that? 

,  ,  ,  ,  ,  You  are  not  told  the  number  of  people  in  the  groups. 

(three  hundred) 


*Some  problems  have  too  many  data.  These  problems  have  some  data  missing.  These  types 
and  other  variations  stress  the  importance  of  careful  reading. 


Overview  — Chapter  8 


Chapter  8  is  the  last  chapter  of  this  text.  From 
it  your  pupils  will  complete  their  arithmetic  work 
in  grade  3.  The  work  in  multiplication  and  divi¬ 
sion  is  extended  through  sets  of  multiplication  and 
division  facts  with  4  as  a  factor  and  with  5  as  a 
factor.  Through  the  use  of  arrays,  the  factors- 
product  relationship  is  clearly  emphasized  and 
your  pupils  should  come  to  a  full  realization  that 
division  by  a  number  is  the  inverse  of  multi¬ 
plication  by  that  number  and  vice  versa  and,  for 
that  reason,  a  good  check  for  one  operation  is  its 
inverse. 

The  work  in  multiplication  using  2-place  and 
3-place  numerals  is  extended  now  to  renaming  the 
tens  in  a  product  and  remembering  one  hundred 
or  more  and  also  to  renaming  the  products  of  both 
ones  and  tens  and  remembering  the  necessary  tens 
and  hundreds.  As  an  added  item  in  division,  facts 
with  1  as  a  factor  are  studied. 

Two  new  facets  of  the  study  of  number  are 
introduced  in  this  chapter  as  preparation  for  further 
work  along  these  lines  in  grade  4.  The  reading 
and  writing  of  4-place  numerals  is  handled  in 
terms  of  using  many  names  for  a  number.  Work 
with  graphs  is  begun  with  a  simple  presentation  of 
the  pictograph.  This  initial  treatment  of  function 
should  be  well  received  by  those  pupils  who  are 
looking  for  something  new ! 

•  Problem-Solving.  In  this  chapter  problem¬ 
solving  is  extended  to  tie  in  with  the  other  devel¬ 
opment  so  pupils  are  required  to  differentiate 
among  needs  for  any  of  the  four  operations  for 


Teaching  P< 

Pupil’s  Objectives 

(a)  To  have  practice  in  reading  problems  to 
determine  whether  or  not  all  necessary  information 
is  given;  (b)  to  have  practice  in  finding  the  solution 
to  written  problems;  and  (c)  to  have  an  oral  lesson 
in  multiplication  and  addition  as  preparation  for 
multiplication  with  remembering  hundreds. 


solving  problems,  to  write  questions  in  order  to 
complete  problems  requiring  multiplication  or  divi¬ 
sion  for  their  solution,  to  use  data  from  other 
problems,  to  deal  with  situations  having  too  many 
data  and  not  enough,  and  to  judge  whether  an 
answer  for  a  multiplication  or  a  division  problem 
is  wrong  by  making  use  of  one  of  these  generali¬ 
zations: 

If  the  factor  multiplied  by  is  greater  than  7,  the 
product  is  greater  than  the  other  factor. 

If  the  product  is  divided  by  a  factor  greater  than  l,  the 
answer  is  less  than  the  product. 

•  Maintenance.  The  work  with  fraction  num¬ 
bers  is  maintained  and  extended  now  to  the  finding 
of  the  number  for  a  fractional  part  of  a  set,  and  to 
use  division  for  the  operation.  More  work  is  done 
also  in  the  use  of  fractions  with  measurements  of 
time,  weight,  length,  and  liquids. 

Inequalities  and  work  with  them  are  maintained 
in  the  use  of  the  symbols  >,  <,  and  . 

•  Enrichment.  For  the  more  capable  children, 
still  more  difficult  work  with  parentheses  and  with 
n  is  provided.  Another  exercise  suggests  adding 
mentally  by  using  addends  of  the  number  to  be 
added.  In  a  third  assignment,  from  addition  exam¬ 
ples  using  2-place  and  3-place  numerals,  these 
children  are  to  make  multiplication  examples  hav¬ 
ing  the  same  answer. 

•  Testing.  The  maintenance,  mid-chapter  re¬ 
view,  and  end-of-chapter  tests  provide  the  usual 
over-all  picture  of  pupils’  achievements  during  this 
period  of  work. 


-s  300-301 

New  Word 

(page  300)  museum 

Background 

Problem-solving  is  a  multi-faceted  skill  for  in  it 
mathematics  finds  its  applications  in  many  different 
sources  and  ways.  Finding  the  solution  to  a  prob- 
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lem  frequently  requires  the  ability  to  read.  Of 
course,  merely  reading  the  problem  is  not  enough. 
The  reader  must  determine  what  is  being  asked, 
what  operation  or  operations  may  be  used,  whether 
or  not  all  necessary  information  is  given,  and 
whether  or  not  the  information  which  is  given  is 
necessary.  The  primary  purpose  of  the  material 
on  these  two  pages  is  to  give  pupils  practice  in 
analyzing  the  problem  situation,  determining  what 
operation  is  appropriate  and,  finally,  deciding 
whether  or  not  it  is  possible  to  solve  the  problem 
with  the  information  given. 

Pre-Book  Lesson 

•  The  idea  of  missing  data  may  not  be  new  to 
your  pupils  but  on  the  chalkboard,  write  problems 
similar  to  the  following.  Note  data  missing  in 
each  one. 

a.  Jan  had  7  puppies.  She  gave  some  of  the  puppies 
to  her  friends.  How  many  puppies  did  Jan  keep? 

b.  Fred  shot  4  arrows  at  each  target.  How  many 
arrows  did  he  shoot  in  all? 

Ask  pupils  to  read  each  problem  and  find  the 
answer.  Have  pupils  tell  what  is  wrong  or  what  is 
missing.  Occasionally  a  child  has  difficulty  express¬ 
ing  the  missing  information.  You  may  help  by  ask¬ 
ing  what  appear  to  be  ridiculous  questions:  “Would 
it  help  if  we  knew  the  color  of  Jan’s  puppies?” 
“Could  we  find  the  answer  if  we  knew  the  color  of 
Fred’s  shirt?”  “Then,  what  would  help  us  find  the 
answer?” 

•  Make  certain  your  pupils  get  the  idea  that 
data  may  be  missing  and  that  appropriate  infor¬ 
mation  must  be  supplied  before  the  solution  can 
be  found. 

Using  the  Text  Pages 

•  Problems  1-10  should  be  worked  in  the  same 
way  as  the  problems  just  discussed  in  the  Pre-Book 


Lesson.  Have  pupils  determine  what  information 
is  missing  and  what  operation  should  be  used  to 
find  the  solution. 

•  The  written  work  requires  that  additional  data 
be  supplied.  The  following  quantitative  informa¬ 
tion  is  suggested.  Make  sure  that  pupils  under¬ 
stand  “pair”  in  Ex.  10. 

Ex.  1,  22  for  the  number  of  people  who  got  off. 

Ex.  2,  48  for  the  number  of  people  who  stayed  on 
the  boat. 

Ex.  4,  18^  for  the  cost  of  a  ticket. 

Ex.  5,  21  and  18  for  the  number’s  of  people  in  the  two 
groups. 

Ex.  6,  18  for  the  number  of  people  in  the  total  group. 

Ex.  7,  21  people  for  the  number  of  people  in  the  other 
total  group. 

Ex.  8,  35fi  for  the  cost  of  the  post  cards. 

Ex.  9,  18  for  the  number  of  water  glasses  she  bought. 

•  The  oral  work  at  the  bottom  of  page  301  is 
valuable  preparation  for  multiplication  with  re¬ 
membering  hundreds.  Pupils  may  work  with 
partners  and  alternate  in  saying  answers. 

If  you  make  up  additional  examples  of  this  type 
for  board  work  be  sure  the  remembered  number 
is  realistic.  For  example,  when  multiplying  by  4, 
the  greatest  possible  remembered  number  would 
be  3,  because  the  greatest  product  is  36  (4  X  9). 

Individualizing  Instruction 

•  All  pupils  may  make  up  problems  of  their  own 
in  which  information  is  missing.  They  must  be 
able  to  give  the  missing  data  and  be  able  to  tell 
the  correct  operation. 

•  Use  the  Show  the  Answer  cards  with  all  pupils 
for  the  exercises  at  the  bottom  of  page  301.  You 
may  wish  to  change  the  order  of  examples. 

•  On  folded  paper  pupils  may  write  the  answers 
only  to  the  exercises  at  the  bottom  of  page  301, 
either  by  rows  or  by  columns. 
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6.  One  group  of  people  was  separated  equally  into  3 
small  groups  to  see  the  museum.  How  many  were  in  each 

grOUp ?You  are  no*  number  of  people  in  the  total  group. 


7.  The  other  people  walked  in  small  groups  of  7. 

__  ,,  ,  -You  are  not  told  the  number 

How  many  small  groups  were  there?  of  people  in  the  total  group. 


8.  One  man  bought  a  model  of  a  boat  for  $4.75  and 

some  post  cards.  How  much  did  these  things  cost?^  cost  of  the  post  cards. 

9.  A  woman  bought  water  glasses  to  take  home.  The 
glasses  were  put  in  boxes,  6  to  a  box.  How  many  boxes 

were  needed?  You  are  not  told  the  number  of  glasses  she  bought. 


10.  Each  of  a  pair  of  boat  models  weighed  3  pounds. 
How  much  did  the  pair  of  models  weigh? 

[W] 

After  your  teacher  gives  you  the  numbers  you  need, 
write  your  work  for  each  of  problems  1-10. 


*  Practice  in  Adding  Remembered  Numbers 

Multiplication/  mental  procedure*  [O] 

For  each  example  say  only  the  answer.  For  Ex.  la, 
think,  “12,  14.”  Say,  “14.” 

abode 

1.  (4x3)  +  2i4  (6  x  2)  +  4  i^(4  X  9)  +  3^  (8x4)  +  436  (4x4)  +  2'» 

2.  (4  x  8)  +  335  (9  x  3)  +  2  29(7  x  3)  +  I22  (3x9)  +  22?  (6x3)  +  321 

3.  (3  X  5)  +  2i7  (4  x  6)  +  3  27(2  X  9)  +  1 19  (7  x  4)+  533  (4  x  5)  +  222 

4.  (9  x  2)  +  422  (2  x  8)  +  1  17(4  x  7)  +  3  31  (8  x  3)  +  226  (2  x  6)  +  1 

5.  (6  x  4)  +  428  (5  x  3)  +  3  is(2  x  7)  +  1  15  (5  X  4)  +  424  (5  X  2)  +  4 

6.  (3  x  8)  +  226  (8  X  2)  +  1  w(9  X  4)  +  4  4o(3  x  7)  +  2  23(3  X  6)  +  220 

(three  hundred  one)  301 

*  Since  multiplication  often  involves  multiplying  a  number  of  tens,  or  whatever  and  then 
adding  the  remembered  number,  it  is  worthwhile  to  have  special  practice  for  these 

two  stages. 


Remembering  Hundreds  in  Multiplying 

[O] 

1.  Bob  wrote  his  work  on  the  board  for  this  problem. 
How  many  books  are  there  in  3  boxes  if  each  box  has 
108  books?  3  x  108  =  n 

Explain  his  work.  Is  there  anything  new  here? 


2.  Ann  wrote  her  work  for  this  problem,  How  many 
booklets  are  there  in  4  boxes  of  240  booklets  each? 

4  x  240  =  n 

a.  The  producf  of  the  tens  is  ?_.  Do  you  rename?Yes 

b.  16  tens  =  _?_  hundred  and  _?_  tens. 


.  Yes 

c.  Did  Ann  have  to  remember  1  hundred?  Why? 

d.  Did  Ann  add  the  remembered  1  hundred  before  or 


r  •  •  after 

after  she  multiplied  the  hundreds  ?  How  can  you  tell  ? 

4x2=8;  8+1  =  9 


You  remember  and  add  hundreds  in 
multiplying  in  the  same  way  that  you 
remember  and  add  tens  in  multiplying. 


3.  Study  Hal’s  work  for  this  problem,  If  each  box 
holds  144  pencils,  how  many  pencils  are  there  in  3  boxes? 


3  X  144  =  n 

Yes  Yes 

a.  Did  Hal  have  to  remember  1  ten?  1  hundred?  Why?v 

by-*  *  y  y  ones  —  1  ten  and  2  ones ;  12  tens  —  1  hundred  and  2  tens 

.  Explain  Hal  s  work. 


302  (three  hundred  two) 

*  Renaming  the  product  of  the  tens  and  remembering  a  number  of  hundreds  is  similar  to 
renaming  the  product  of  the  ones  and  remembering  a  number  of  tens.  Pupils  should  have 
little  trouble  with  this  skill. 
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Pupil’s  Objectives 

(a)  To  learn  to  remember  one  or  more  hundreds 
when  multiplying  with  3-place  numerals;  and  (b)  to 
learn  to  remember  both  tens  and  hundreds  when 
multiplying  with  3-place  numerals. 

Background 

Your  pupils  have  learned  to  remember  tens  in 
multiplying  with  2-place  and  with  3-place  numer¬ 
als.  They  should  be  ready  to  remember  hundreds 
since  the  principles  of  remembering  and  adding 
hundreds  are  the  same  as  those  of  remembering 
and  adding  tens.  Some  of  your  pupils  may  be  able 
to  recognize  the  need  for  remembering  hundreds 
and  may  be  able  to  explain  the  procedure  in  the 
exercises  on  page  302  without  a  long  and  careful 
development  of  the  new  skill. 

Pre-Book  Lesson 

•  On  the  chalkboard,  write  examples  like  each 
of  the  following.  Ask  pupils  to  tell  how  to  work 
each  example.  Be  sure  all  children  understand  the 
procedures  involved  in  each  example. 


a.  32 

no  remembering 

X3 

b.  27 

remembering  tens 

X3 

c.  206 

remembering  tens 

X4 

d.  428 

remembering  a  ten 

X2 

•  After  working  and  discussing  each  of  the  types 
listed  above,  write  an  example  like  that  below: 

Ask  pupils  if  they  can  tell  how  this  exam- 
pie  is  like  any  of  the  examples  already  ^ 
discussed.  ~T- 

Your  pupils  should  see  a  similarity  in  that  this 
example  and  examples  b,  c,  and  d  above  involve 
remembering  and  adding.  Be  sure  to  develop  with 
the  children  the  idea  that  in  this  example  it  is 
necessary  to  rename  the  product  of  the  tens,  remem¬ 


ber  and  add  hundreds  while  in  the  previous  exam¬ 
ples  tens  were  remembered  and  added. 

•  Write  an  example  like  the  one  below  in  which 
tens  and  hundreds  are  both  remembered  and  added : 

Discuss  and  work  this  example  with  your 
pupils.  Be  certain  that  each  step  in  com¬ 
pleting  the  operation  is  understood  by  all 
pupils.  A  frequent  error  made  by  pupils  is  to 
multiply  the  remembered  ten  and  add  the  number 
of  tens  to  be  multiplied.  Your  questions  should 
give  you  the  opportunity  to  determine  whether  or 
not  this  type  of  error  is  committed. 

Using  the  Text  Pages 

•  The  oral  work  on  these  two  pages  should  give 
you  plenty  of  opportunity  to  identify  the  types  of 
difficulties  encountered  by  your  pupils.  Slower 
learners  may  need  extensive  work  in  multiplication 
with  numbers  shown  in  expanded  form.  See  the 
Individualizing  Instruction  section  for  suggestions. 

•  Before  assigning  the  written  work  you  may 
wish  to  have  pupils  turn  to  the  bottom  of  page  301 
and  do  some  examples  orally  again.  Be  sure  to 
discuss  the  similarity  between  doing  these  examples 
and  doing  multiplication  examples  involving  re¬ 
membering  and  adding. 

In  Ex.  13-24  the  3-place  numeral  is  sometimes 
written  first  and  sometimes  written  last.  Ask  why 
we  can  do  this.  Suggest  that  the  latter  approach 
is  easier.  This  will  indicate  the  desirability  of 
copying  each  example  in  a  certain  way. 

Individualizing  Instruction 

•  It  may  be  necessary  to  demonstrate  the  prin¬ 
ciple  involved  in  multiplying  with  remembering 
by  using  a  pocket  chart. 

•  Slower  learners  may  gain  additional  insight 
through  multiplication  using  these  expanded  forms: 

a.  483  =  4  hundreds  8  tens  3  ones 

X2  _ X2 

8  hundreds  16  tens  6  ones  =  966 

In  this  example  16  tens  must  be  renamed.  As  a 
result,  1  hundred  must  be  remembered  and  added 
to  the  8  hundreds. 


132 

X6 
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b.  483  =  400  +  80  +  3 

X2  _ X2 

800  +  160  +  6  =  966 

•  Perhaps  slower  learners  will  profit  from  a  brief 
review  of  renaming  numbers  by  doing  exercises  like 
those  below  either  orally  or  as  written  work. 

a.  4  tens  15  ones  may  be  renamed  _  ?  _  tens  5 
ones. 

b.  6  tens  28  ones  may  be  renamed  8  tens  _  ?  _ 
ones. 

c.  20  +  18  -  _  ?  _  +  8  =  ? 

d.  400  +  150  +  7  _  ?  _  +  50  +  7  =  ? 

•  More  capable  children  may  try  to  determine 


whether  answers  are  reasonable.  They  may  then 
show  other  pupils  their  findings.  For  example, 
Ex.  11c  on  page  303  may  be  tested  in  the  two  ways 
shown  below. 

390  is  greater  than  300 
X2  X2 

780  is  greater  than  600 

390  is  less  than  400 
X2  X2 

780  is  less  than  800 

•  Use  Extra  Examples  Set  78  as  needed. 


NOTES 
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For  which  of  Ex.  4-7  do  you  remember  and  add 

E  x  .  S  a  nd  6 

hundreds  after  multiplying?  Explain. 

1  8  tens  =  1  hundred  and  8  tens 

4.  5  x  112  5.  4  x  247  6.  3  x  182  7.  4  x  208 

24  tens -2  hundreds  and  4  tens 


Tell  the  missing  digits.  Explain  your  work. 


a 

b 

C 

d 

e 

f 

g 

h 

8.  143 

131 

236 

131 

496 

196 

120 

453 

X2 

x5 

X4 

x5 

X2 

X  3 

X8 

X2 

2  ?86 

6  ?55 

9?4 

4 

6  ?55 

??2 

99 

5?? 

88 

9?60 

??6 

90 

Which  multiplications  are  wrong? 

XX  X 

Explain  why. 

X  X 

X 

9.  141 

138 

132 

229 

124 

269 

108 

432 

7 

4 

6 

3 

8 

2 

5 

2 

987 

522 

692 

687 

962 

438 

940 

964 

b. 

4x3  =  12; 

12  +  3  =  15 

c .  6x1  =  6; 
f.  2x2  =  4; 

6+1  =  7 

4  +  1=5 

e.  8x2  = 
g.  5xi  = 

16;  16+3  = 
5  h.  2x4  = 

19 

8  [W] 

Show  products  on  folded  paper. 


a 

b 

C 

d 

e 

f 

g 

10. 

374 

140 

192 

190 

141 

152 

$1.80 

2 

5 

4 

2 

6 

2 

4 

748 

700 

768 

380 

846 

304 

$7.20 

11. 

282 

141 

390 

121 

171 

130 

$4.62 

3 

7 

2 

8 

4 

6 

2 

846 

987 

780 

968 

684 

780 

$9.24 

12. 

132 

297 

246 

132 

489 

156 

$1.55 

7 

3 

4 

5 

2 

3 

4 

924 

891 

984 

660 

978 

468 

$6.20 

Copy  and  multiply.  Sometimes  you  do  not  rename. 


$6.60 


13. 

405  X  2sio 

16. 

6  x  102  612 

19. 

7  X  120840 

22. 

5  X  $1.32 

14. 

2  X  403806 

17. 

332  x  3  996 

20. 

4  X  121 484 

23. 

8x'll.l4 

$9.10 

15. 

3  X  184552 

18. 

267  X  2  534 

21. 

104  X  6  624 

24. 

7  X  $1.30 

#  Extra  Examples.  Work  Set  78. 
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*This  is  the  other  use  of  n  for  a  number  in  the  factors-product  relationship. 
Now  n  stands  for  a  factor  in  both  M.  and  D.  examples. 


Finding  an  Unknown  Factor 

»/  facton-product  rtlafionthip  [O] 

1.  From  the  dot  picture,  say  the  M.  and  D.  facts. 

2x3  =  n  3x2  =  w  72  4-  2  =  3  n  +  3  =  2 

multiply 

When  you  know  the  two  factors,  2  and  3,  you  can  _?_ 
to  find  the  product. 

2.  From  the  dot  picture,  say  the  two  D.  facts. 

6-2-2  =  72  6  -2-  3  =  72 

Because  you  know  the  product,  6,  and  one  factor,  2 

divide 

or  3,  you  can  _?_  to  find  the  unknown  factor. 

3.  Tell  what  you  must  find,  product  or  factor. 

_  .  product  ,  „  _  _  factor  ,  factor 

a.  2x4  =  72  b.  12  -2-  3  =  72  c.  6X72=18 

d.  21  -2-  72  =  3  e.  72X2=16  f .  72  3  =  7 

4.  Tell  how  to  find  the  unknown  factor  in  these: 

10+2=n  14+7=n  15+3-n 

a.  2  X  72  =  10  b.  7  X  72  =  14  c.  72  X  3  =  15 

5.  Tell  how  to  find  the  unknown  factor  in  these: 

8  +  2  =  n  12  +  4=n  24+3  =  n 

a.  8  -2-  2  =  72  b.  12-2-4  =  72  c.  24  -2-  3  =  72 

6.  Tell  how  to  find  the  unknown  factor  in  these: 

18+3=n  1 6+  2  =  n  1 2  +  4  =  n 

a.  18  4-  72  =  3  b.  16  4-  72  =  2  c.  12  -2-  72  =  4 


**  When  you  know  the  product  and  one  factor,  not 
zero,  you  divide  to  find  the  unknown  factor. 


16+2=8 

7.  16  4-  2  =  72 

18+2=9 

8.  2  X  72  =  18 

24+3=8 

9. 72  x  3  =  24 


tw] 

Write  your  work  to  find  the  number  n  stands  for. 

14  +  2  =  7  15  +  5  =  3  21  +  7=3 

10.  14  -2-  72  =  2  13.  5  X  72  =  15  16.  21  ^  7  =  72 

27+3=9  18+9  =  2  16+8  =  2 

11.  27  4-  3  =  72  14.  18  4-  9  =  72  17.  8  X  72  =  16 

8x3  =  24  18+6  =  3  3x7=21 

12.  72  4-  8  =  3  15.  18  -2-  72  =  6  18.  3  X  7  =  72 


•Extra  Activity.  Work  Set  106. 

304  (three  hundred  four) 

*  *  Zero  must  not  be  included  as  a  known  factor.  In  the  factors-product  relationship  4  =  12. 
and  3x4=  12.  However,  for  ^.=  n,  4  =  0xn,  or  4  =  0,  which  is  a  false  sentence.  It  is 
agreed  that  we  do  not  divide  by  zero. 
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Pupil’s  Objective 

To  learn  more  about  the  factors-product  rela¬ 
tionship. 

Background 

The  relationship  between  two  factors  and  their 
product  has  been  developed  rather  extensively  in 
previous  pages  of  this  book.  On  page  296  there 
was  a  brief  lesson  in  which  pupils  were  to  determine 
whether  n  in  a  sentence  denoted  a  product. 

The  material  on  page  304  extends  the  introduc¬ 
tion  on  page  296.  Now,  pupils  are  expected  to 
generalize  about  the  appropriate  operation  to  use 
to  find  the  product  or  factor  represented  by  n. 

In  the  two  sentences  4X3  =  n  and  n  -r-  4  =  3, 
two  factors  are  known  so  the  appropriate  operation 
is  multiplication. 

In  the  two  sentences  15  -j-  n  =  5  and  n  X  5  =  15, 
a  product  and  one  of  two  factors  are  known  so  the 
appropriate  operation  is  division. 

Children  should  begin  to  express  in  their  own 
words  the  two  generalizations  about  the  use  of 
multiplication  and  division. 

Pre-Book  Lesson 

•  Write  incomplete  sentences  like  the  following 
on  the  board  and  have  pupils  make  true  sentences: 

802  =  6  802  =  16 

802  =  10  802  =  4 

Through  your  questioning  and  discussion  guide 
your  pupils  to  understand  that  the  operation  used 
on  a  pair  of  numbers  determines  the  result. 

•  Focus  attention  on  only  multiplication  and 

division  sentences  by  writing  examples  like  the 
following:  4X5  —  n;  8  X  n  —  24;  21  -f-  3  =  n; 
n  -T-  6  =  4;  and  so  on.  For  each  sentence  ask 
pupils  to  tell  whether  n  stands  for  a  factor  or  a 

product.  Then,  have  children  tell  which  of  the 

other  numbers  shown  in  each  sentence  are  products 
and  which  are  factors.  Ask  each  individual  to  tell 
why  he  thinks  the  number  is  a  factor  or  a  product. 

It  may  be  desirable  to  construct  arrays  on  the 
chalkboard  or  to  use  objects  on  the  desks  to  help 
children  see  the  mathematical  sentence. 


Using  the  Text  Page 

The  questions  and  ensuing  discussion  for  Ex. 
1-6  should  provide  adequate  basis  for  pupils  to 
state  in  their  own  words  the  generalization  about 
which  operation  to  use  when  a  factor  and  a  product 
are  known  and  the  generalization  about  which 
operation  to  use  when  two  factors  are  known. 

Individualizing  Instruction 

•  Write  examples  in  the  forms  shown  below  to 
use  for  the  same  type  of  discussion  developed 
throughout  this  lesson: 

n  6  7  n 

X3  Xn  n) 28  5jl5 

24  24 

•  More  capable  children  should  be  able  to  work 
exercises  like  the  following  independently: 

36  O  9  =  (2  +  2)  (3  +  2)  X  3  =  12  O  3 

36  O  9  =  (3  X  9)  12  O  12  =  6  X  4 

•  Use  Extra  Activity  Set  106  as  you  deem  appro¬ 
priate.  Guide  pupils  in  realizing  that  neither  0  nor 
any  number  greater  than  0  can  be  divided  by  0. 
You  may  approach  division  of  0  by  asking,  “How 
many  0’s  are  there  in  0?”  Because  of  the  factors- 
product  relationship,  you  may  rephrase  the  ques¬ 
tion  and  ask  “0  times  what  number  equals  0?” 
(0  X  n  =  0)  Help  pupils  realize  that  n  in  this 
sentence  can  stand  for  any  number  because  0  times 
any  number  equals  0.  And  so  there  is  no  unique 
number  for  n — i.e.,  the  solution  is  indeterminate. 

You  may  then  approach  division  of  a  number 
greater  than  0  by  0.  “How  many  0’s  are  there  in 
2?”  or  “0  times  what  number  equals  2?”  (0  X  « 
=  2).  From  what  has  been  said  about  the  product 
when  one  factor  is  0,  pupils  should  come  to  realize 
that  0  times  any  number  equals  0  so  therefore, 
there  is  no  unique  number  that  n  can  represent 
so  that  0  X  n  =  2  will  be  a  true  sentence. 

Encourage  pupils  to  state  the  following  ideas: 

a.  It  is  meaningless  to  divide  0  by  0  because 
there  is  an  infinite  number  of  results  possible. 

b.  It  is  meaningless  to  divide  a  counting  number 
by  0  because  there  isn’t  any  result  possible. 
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Pupil’s  Objective 

To  extend  what  is  known  about  sets  of  M.  and 
D.  facts  to  facts  in  which  4  is  a  factor. 

Background 

Two  major  ideas  have  already  been  developed. 
Every  M.  and  D.  fact  is  part  of  a  set  of  M.  and  D. 
facts.  When  both  factors  are  equal  there  are  just 
two  facts  in  the  set  (one  M.  fact  and  one  D.  fact). 
When  the  factors  are  not  equal  there  are  four  facts 
in  the  set  (two  M.  facts  and  two  D.  facts). 

An  array  may  be  constructed  to  illustrate  a  set 
of  M.  and  D.  facts.  The  number  of  rows  and  the 
number  of  columns  of  the  array  show  the  factors 
and  the  total  number  of  elements  in  the  array 
shows  the  product. 

Pre-Book  Lesson 

•  With  a  large  chart  like  the  one  shown  below, 
review  the  M.  facts  that  have  been  learned  so  far. 


X 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

2 

2 

4 

6 

8 

10 

12 

14 

16 

18 

3 

3 

6 

9 

12 

15 

18 

21 

24 

27 

4 

4 

8 

12 

16 

20 

24 

28 

32 

36 

5 

5 

10 

15 

20 

6 

6 

12 

18 

24 

7 

7 

14 

21 

28 

8 

8 

16 

24 

32 

9 

9 

18 

27 

36 

Give  a  pupil  a  pointer.  Have  the  child  point  out 
each  number  called  for.  “One  factor  is  4,  the 
other  factor  is  2;  point  to  the  product  shown.” 

“The  product  I  am  thinking  of  is  21,  one  of  its 
factors  is  7,  point  to  the  other  factor  shown.” 

•  You  may  wish  to  construct  an  array  as  each 
M.  fact  in  the  chart  is  being  discussed.  This  may 
be  done  by  each  pupil  at  his  desk  either  with  dots 
on  paper  or  with  discs. 


Some  pupils  may  note  that  an  array  is  formed 
on  your  classroom  chart  for  each  M.  fact  discussed. 
For  example,  an  array  of  square  shapes  can  be  seen 
in  working  with  the  M.  fact  4X2  =  8. 


X 

1 

2 

1 

1 

2 

2 

2 

4 

3 

3 

6 

4 

4 

8 

•  Ask  a  child  to  show  a  fact  on  the  chalkboard 
for  numbers  pointed  out  on  the  chart. 

Another  child  can  find  the  same  factors  shown 
in  different  places  on  the  chart.  Discuss  with 
pupils  that  when  the  factors  of  a  pair  are  not  equal, 
they  can  be  found  in  two  different  places. 

•  Conduct  the  same  kind  of  discussion  for  three 
other  numbers.  Though  pupils  have  not  studied 
the  D.  facts  involving  4,  they  should  be  able  to 
show  these  D.  facts  from  what  they  know. 

Using  the  Text  Page 

•  The  oral  part  of  this  lesson  should  develop 
very  nicely.  Make  use  of  arrays. 

•  If  your  pupils  can  construct  arrays  and  under¬ 
stand  sets  of  M.  and  D.  facts,  they  should  have  no 
difficulty  with  the  written  work. 

Individualizing  Instruction 

•  Slower  learners  may  use  graph  paper  with 
squares  |  inch  or  larger  to  outline  or  cut  out  arrays 
for  M.  and  D.  facts.  On  the  back  of  the  array  the 
child  should  write  sentences  showing  the  set  of  M. 
and  D.  facts  represented. 


4X7  =  28 
7X4  =  28 
28-5-7  =  4 
28-5-4  =  7 


•  All  pupils  may  make  their  own  M.  charts  for 
M.  facts  in  which  one  factor  is  not  greater  than  4. 
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M.  and  D.  Facts  with  4  as  a  Factor 

U»e  of  arrays/  factors-product  relationship  [O] 

1.  The  lower  set  of  windows  in  the  picture 
has  7  rows  with  4  windows  in  each  row. 

a.  7  and  4  are  factors  of  what  product ?28 

b.  Say  the  two  M.  facts. 7x4=28  4x7=28 

c.  Dividing  by  7  undoes  multiplying  by  7, 
and  dividing  by  4  undoes  multiplying  by  4.  So, 
what  two  D.  facts  go  with  the  two  M.  facts? 

d.  On  the  board  show  the2se^'of  1^/and  D. 
facts  for  28  and  its  factors  7  and  4.4x7=28  28+4=7 

2.  The  top  set  of  windows  has  _r>_  rows 
with  _?_  windows  in  each  row. 

a.  What  product  and  factors  do  you  fmd?16;4and4 

b.  Say  the  D.  fact  in  this  set  of  facts.16=4=4 


3.  The  dot  picture  has  6?_  rows  of  dots. 

24  6  4- 

a.  The  product  is  _?_.  Its  factors  are  _?_  and 

b.  Say  the  M.  and  D.  facts  in  this  set  of  facts. 

6x4  =  24  4x6  =  24  24=6  =  4  24  =  4  =  6  [Wj 

4.  Draw  a  dot  picture  with  5  rows  of  4  dots  each. 
Show  the  set  of  M.  and  D.  facts.  5x4=2o 

4x5=20  20=4=5 


Show  the  M.  and  D.  facts  in  the  set  with  product 


5.  32;  factors  4  and  8.  7.  28;  factors  4  and  7. 

4x8=32  8x4=32  32+4  =  8  32+8=4  4x7=28  7x4=28  28+4  =  7  28+7=4 

6.  24;  factors  4  and  6.  8.  36;  factors  4  and  9. 

4x6=24  6x4=24  24+4  =  6  24+6=4  4x9=36  9x4  =  36  36+4=9  36+9=4 

Copy  and  finish  Ex.  9-16.  Then  show  the  other  facts 
in  each  set  of  M.  and  D.  facts  you  started. 


5x4=20 

9.  A  5  X  4 

10.  4x4 


4x5=20  20+5=4 

v  11.  3  X 

3x4=12  4x3=12 

12.  7x4 


4  8  + 4.=  2 

6x4 


20^4=£«  2x4=8, 4x2=8.  8+2  = 

4  13.  A  2  X  4  v  15. 

12  +  3  =  4  12  +  4  =  3  6x4  =  24  4x6=24  24+6  =  4  24+4  =  6 

14.  8x4  16.  4x9 


4x4=16  7x4  =  28  28+7=4  8x4  =  32  32+8=4 

16+4  =  4  4x7=28  28+4=7  4x8=32  32+4=8 
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4x9=36  36+4=9 
9x4  =  36  36+9=4 


D.  Facts  with  a  Factor  4 


Pairs  of  D.  facts;  use  of  arrays  [O] 

1.  Mrs.  Fry  put  5  large  roses  in  each 
bouquet.  How  many  bouquets  did  she  make 
from  20  roses?  20  -5-  5  =  n 

a.  Picture  A  shows  _?_4  bouquets. 

b.  If  you  had  no  picture,  could  you  find 
the  unknown  factor  by  subtracting  5’s?  efcy 

_  _  xt  ~fesT?„ _ i  •  The  number  of  5’s  subtracted 

using  a  M.  fact,  a  J^xplain.  is  the  un|<nown  fact0r. 


Use  corresponding  M.  fact.  ,  ,  \  i  r 

c.  Un  the  board  subtract  or  use  a  M.  tact 
to  find  the  unknown  factor  for  20  4-  5  =  n. 

d.  Say  the  D.  fact  with  its  answer.  5x4=20 

e.  Has  the  D.  fact  another  2f5f  £act  to 

Yes 

make  a  pair?  If  so,  say  it.  20^4=5 


2.  Picture  B.  Mrs.  Fry  asked  Alice  to 
make  bouquets  with  28  zinnias,  putting  the 
same  number  in  each  of  4  vases.  How  many 
zinnias  will  be  in  each  vase?  28  4  =  n  7 

a.  In  this  D.  example,  what  is  the  product?  28 
What  is  the  known  factor? 4 

b.  On  the  board  draw  a  dot  picture  or  use 
a  M.  fact  to  find  the  unknown  factor.  4x7=28 

c.  Say  the  D.  fact.  28^4  =  7 

d.  Does  this  D.  fact  have  another  D.  fact 
to  make  a  pair?esIf  so,  say  it.  28^7=4 


3.  Say  two  M.  facts  from  picture  C. 

4x  9=36  9x4  =  36 

Then  say  the  pair  of  D.  facts  in  the  set 
of  M.  and  D.  facts.  36-m  =  9  36^9=4 


4.  On  the  board  show  two  D.  facts  for 

32-4=  8 

the  product  32  and  its  factors  4  and  8.  32^8=4 
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Pupil’s  Objective 

To  begin  to  learn  the  division  facts  in  which  4 
is  a  factor. 

New  Words 

(page  306)  bouquet,  vases,  zinnias 

Background 

The  next  three  pages  in  the  child’s  book  afford 
the  opportunity  to  study,  learn,  and  organize  the 
division  facts  in  which  4  is  a  factor.  Sometimes  4 
is  the  known  factor  and  sometimes  4  is  the  unknown 
factor.  The  two  tables  of  D.  facts  on  page  307 
require  the  child  to  organize  what  he  knows  and 
what  he  is  learning  into  a  form  in  which  many 
generalizations  can  emerge.  Analyzing  the  tables 
and  discussing  the  various  relationships  is  an  impor¬ 
tant  part  of  learning  these  particular  facts.  Ideas 
and  generalizations  which  have  been  introduced  in 
previous  learnings  should  be  reinforced  at  this  time. 

The  idea  that  we  divide  in  measurement  and 
partitive  situations  should  also  be  reinforced. 
Sometimes  the  answer  to  a  division  example  tells 
us  the  number  of  subsets  contained  in  a  larger 
known  set.  This  is  the  measurement  situation.  At 
other  times  the  answer  tells  us  the  number  of 
members  in  each  of  a  given  number  of  subsets. 
This  is  the  partitive  situation.  As  was  noted  earlier, 
these  terms  should  not  be  given  to  the  learner,  but 
rather  the  concepts  involved. 

Teacher’s  Preparation 

Each  child  should  have  some  objects  for  con¬ 
structing  arrays.  Discs,  squares  of  paper,  bottle 
caps,  and  so  on  will  do. 

Pre-Book  Lesson 

•  Ask  your  pupils  to  place  24  objects  in  a  pile. 
Each  child  must  be  certain  that  he  has  just  24 
objects  in  the  pile.  Then,  ask  the  children  to  find 
“how  many  4’s  there  are  in  the  pile  of  24.” 

Each  child  should  realize  that  he  has  six  sets  of 
four  objects  on  his  desk.  Discuss  the  question 
asked  and  the  answer  to  the  question,  “What  does 
the  6  mean?”  (Pupils  have  more  difficulty  with 


the  meaning  of  the  answer  in  division  than  with 
the  other  operations.) 

•  Continue  finding  the  number  of  subsets  of  4 
in  a  given  set  of  objects  (16,  20,  28,  32).  Since 
division  is  associated  with  separating  or  identifying 
sets  of  a  given  size,  pupils  should  have  considerable 
experience  with  the  idea  through  the  use  of  objects. 

•  Direct  pupils  to  construct  an  array  as  they 
work  with  objects  to  find  how  many  4’s  are  con¬ 
tained  in  24.  First,  the  child  will  have  a  pile  of  24 
objects.  Then,  he  removes  a  set  of  4  from  the  pile. 
These  should  be  arranged  in  a  row.  The  next  set 
of  4  should  be  arranged  in  a  row  under  the  first 
one.  Continue  removing  4’s  and  arranging  them 
in  rows  until  the  array  is  completed. 

The  activity  just  completed  should  help  establish 
to  a  greater  degree  the  relationship  between  divi¬ 
sion  and  multiplication.  Through  guided  discus¬ 
sion,  help  pupils  see  and  state  the  four  related  M. 
and  D.  facts  that  go  with  this  array. 

Using  the  Text  Pages 

•  The  oral  work  on  page  306  is  very  important 
preparation  for  the  written  work  on  page  307. 
You  may  find  it  necessary  to  ask  the  questions  in 
different  ways  to  assure  the  development  of  under¬ 
standing.  Construct  an  array  for  each  problem. 
Give  variety  in  the  construction  of  arrays  by  having 
some  pupils  use  objects  on  their  desks,  others  use 
dots  on  paper  or  the  chalkboard,  and  others  use 
felt  cut-outs  on  the  flannel  board.* 

•  The  written  work  includes  a  variety  of  activ¬ 
ities  and  learnings.  First,  in  Ex.  5-9,  the  child 
directly  relates  facts  he  has  shown  to  an  array  he 
has  just  constructed. 

Ex.  10-17  provide  some  beginning  drill  work 
with  these  particular  facts.  Call  attention  to  the 
fact  that  some  answers  are  wrong.  Permit  pupils 
to  detect  the  errors  by  any  of  the  methods  they 
have  been  learning  in  connection  with  the  M.  and 
D.  facts. 

In  Ex.  18,  the  children  are  to  complete  the  two 
tables  of  D.  facts  in  which  4  is  a  factor.  Com¬ 
pleting  the  tables  is  important  but  it  is  equally 

•  See  17  and  2,  page  xix. 
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important  to  analyze  the  tables  and  discuss  them 
for  the  same  generalizations  which  were  identified 
for  similar  tables  for  factors  2  and  3. 

Finally,  Ex.  19-21  are  problems  which  use  the 
division  operation.  Pupils  may  use  either  subtrac¬ 
tion  or  division  to  check  their  work. 

Individualizing  Instruction 

•  Adapt  the  written  work  on  page  307  as  may 
be  necessary  for  slower  learners.  It  may  be  necessary 
to  discuss  the  work  orally  before  assigning  it  as 
written  work. 

•  Slower  learners  (and  possibly  all  pupils  who  are 
having  difficulty  with  5  or  more  D.  facts)  may 
construct  arrays  with  dots,  find  answers  by  sub¬ 
traction,  show  sets  of  M.  and  D.  facts,  and  make 
matching  cards  for  facts  and  answers.  Provide  a 
model  for  one  set  of  facts  and  then  supervise  the 
pupils’  work  for  the  next  one  or  two  sets  of  facts. 
Then,  pupils  may  work  independently  or  with  pupil 
helpers. 

•  You  may  have  all  pupils  begin  a  notebook  for 


the  division  facts.  Each  table  of  facts  should  be 
written  on  a  separate  page  of  the  notebook.  This 
is  an  activity  pupils  may  work  on  during  any 
spare  time  or  at  home. 

Extra  Problems: 

a.  If  each  child  sells  7  tickets,  how  many  children 
will  be  needed  to  sell  28  tickets? 

b.  If  5  children  can  sit  on  one  bench,  how  many 
benches  will  be  needed  for  20  children? 

c.  If  each  child  eats  4  sandwiches  at  Ann’s 
birthday  party,  32  sandwiches  will  be  enough  for 
how  many  children? 

d.  If  a  quart  of  ice  cream  is  enough  for  6  children, 
how  many  quarts  must  be  bought  to  serve  24 
children? 

e.  A  pan  of  candy  can  be  cut  into  9  large  pieces. 
If  you  want  36  large  pieces,  how  many  pans  of 
candy  will  you  need? 

f.  If  you  can  cut  out  8  gold  stars  from  one  sheet 
of  paper,  how  many  sheets  of  paper  are  needed  to 
cut  out  32  gold  stars? 


NOTES 
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[w] 

Show  the  set  of  M.  and  D.  facts  you  can  get 
5.  from  picture  D.  6.  from  picture  E. 

8x4  =  32  4x  8=32  32+  8=4  32  +  4  =  8  4x4=16  16+4  =  4 

7.  Make  a  dot  picture  F  for  24  and  its  factors  4  and  6. 
Then  show  the  set  of  M.  and  D.  facts. 


Show  the  set  of  M.  and  D.  facts 

8.  for  36  and  its  factors  4  and  9.9x4 =36  36+9=4 

9.  for  20  and  its  factors  4  and  5.5x4=20  20+5=4 


Copy  each  of  Ex.  10-17  and  find  which  of  pictures 
A-F  you  can  use  to  check  the  answer. 

a.  Put  v/  after  your  answer  if  it  is  correct. 

b.  If  your  answer  is  not  correct,  show  the  correct  D. 


fact  from  the  picture. 


10. 

11. 

12. 

13. 


28 

20 


20 


32 


4  = 

5  = 

+  5=4 

8  = 


24 


7  y 

3 

4  y 

3 


14. 

15. 

16. 
17. 


36 

16 


9 

4 


4  >1 

5 


24+6  =  4 


16+4=4 

28  -4-  7  =  7 

28+7  =  4 

36  *  4  =  6 

36  +  4=  9 


18.  Copy  and  finish  the  tables  of  D.  facts  with  4 

-  16+4  =  4  20+4  =  5  24+4  =  6  28+4  =  7  32+4=8  — 

as  a  factor.  16+4=4  20+5=4  24+6=4  28+7=4  32+8=4  — 


Division  Facts 
Dividing  by  4 


4^4=1 

8  -s-  4  =  2 
12  4  =  > 

and  so  on  to 

36  -5-  4  =  ? 


For  Ex.  19-21  write  answers  only.  For  help,  subtract 
or  use  a  picture  or  a  M.  fact. 

19.  How  many  bags  will  you  need  to  put  28  pieces 
of  candy  in  bags,  7  pieces  to  a  bag?  4  bags 

20.  If  9  pencils  cost  36<£,  how  much  does  one  cost?4* 

21.  If  32  boys  rode  to  a  ball  game  in  trucks,  8  boys 
to  a  truck,  how  many  trucks  did  they  use?  4  trucks 


Division  Facts 
Answer  4 


4t  1  =  4 

8  =-  2  =  4 
12  -4-  3  =  } 

and  so  on  to 

36  ■*-  )  =  ) 


(three  hundred  seven)  307 


1 

4]4 

2 

4)8 

Table  of  D.  Facts,  Dividing  by  4 

3  4  5  6  7 

4TT2  4)16  4)20  4)24  4)28 

8 

4)32 

9 

4)36 

4 

4 

Table  of  D.  Facts,  Answer  4 

4  4  4  4  4 

4 

4 

lj4 

2]8" 

■MHnMDhU.  *  <i  ■  * 

3)42  4)16  5)20  6)24  7)28 

8)32 

9)36 

Factort-produet  rtlattonMp  [O] 

1.  In  the  tables  above,  cover  the  answers  and  try  to 
say  them.  Make  Study  Cards  for  facts  you  do  not  know. 

The  factors  are  equal. 

2.  What  D.  fact  is  the  same  for  both  tables?  Why? 

3.  When  one  factor  is  4,  is  the  product  odd  or  even? 

4.  When  you  divide  by  4,  why  are  the  answers  greater 
by  1  as  you  go  from  left  to  right  in  the  table?  increases  by  4. 

5.  How  many  new  D.  facts  are  shown  in  the  two  tables?  " 


Greater  Than?  Less  Than?  Equal  To? 

Equalitin t  and  innqualitint  [W] 

'Remember:  For  is  greater  than,  we  can  write  >  and 
for  is  less  than,  <.  Do  the  work  in  (  )’s  for  each  of 
Ex.  1-10.  Then  copy  the  example  using  >  or  <  or  = . 

1.  (28  4  4)  _?_  (27  4  9)  6.  (115  x  4)  .?  (710  -  89) 

2.  (32  -t-  4)  _?  (300  -  295)  7.  (560  +  398)  .?.  (7  x  134) 

3.  (3  x  179)  .?.  (900  -  147)  8.  (32  4  4)  _?_  (24  4  3) 

4.  (986  -  400)  (501  -  97)  9.  (4  x  39)  .?.  (5  X  44) 


5.  (24  4  6)  .?.  (18  4  2) 


10.  (206  -  197)  .?.  (36  4  4) 


•  Extra  Activity.  Work  Set  107. 

308  (three  hundred  eight) 

*  By  associating  repeatedly  the  symbols  >  and  <  with  their  meanings,  you  avoid  the 
confusion  that  often  occurs  with  these  symbols. 
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Pupil’s  Objectives 

(a)  To  organize  the  D.  facts  with  4  as  a  factor; 
(b)  to  have  practice  in  the  understandings  and 
skills  that  have  been  developed  in  working  with 
multiplication  and  division  facts;  (c)  to  maintain 
and  use  the  symbols  ( >  and  < )  for  is  greater  than 
and  is  less  than',  and  (d)  to  check  understandings  of 
important  ideas  studied  to  this  point. 

Background 

As  each  new  table  of  M.  and  D.  facts  is  intro¬ 
duced  and  developed,  pupils  should  begin  to  learn 
relationships  which  exist  among  the  various  tables. 
One  such  generalization  has  to  do  with  the  number 
of  new  facts  that  actually  are  included  in  each  new 
table  encountered. 

After  a  child  has  learned  the  M.  tables  in  which 
2,  3,  and  4  are  factors,  he  knows  most  of  the 
facts  which  will  appear  in  tables  not  yet  introduced 
to  him.  When  he  learns  the  M.  facts  in  which  2  is 
one  factor  he  is  also  learning  facts  which  will 
appear  in  tables  for  the  other  factor.  For  example, 
2X8  will  appear  in  the  table  for  8’s;  8X2  will 
appear  in  the  table  for  8.  By  the  time  he  is  actually 
introduced  to  the  tables  for  9  and  9’s,  there  will 
be  just  one  new  fact  to  learn — namely,  9  X  9  =  81. 

The  same  is  true  for  work  with  D.  tables  which 
correspond  to  the  M.  tables  because  of  the  factors- 
product  relationship.  In  the  table  for  dividing  by 
9,  the  only  new  fact  is  81  -f-  9  =  9. 

It  would  be  a  very  worthwhile  experience  to 
have  pupils  list  tables  of  facts,  and  each  time 
encircle  all  new  facts  being  shown. 

Many  lessons  and  enrichment  activities  through¬ 
out  this  book  have  used  the  ideas  of  is  greater  than 
and  is  less  than  and  the  mathematical  symbols. 
The  use  of  the  symbols  is  sometimes  confusing  to 
your  pupils.  Remind  them  that  each  symbol  has 
an  open  end  which  is  greater  than  the  closed  end. 
Or,  conversely,  the  closed  end  is  less  than  the  open 
end.  Generally  speaking,  the  end  pointing  to  the 
left  points  to  the  term  we  read  first.  The  sentence 
(2  +  5)  >  (9  —  4)  would  read,  “Two  plus  five  is 
greater  than  nine  minus  four”  or  it  could  be  read, 
“Seven  is  greater  than  five.” 


Pre-Book  Lesson 

•  Write  a  division  sentence  on  the  chalkboard 
such  as  14  -f  2  =  n.  Ask  a  child  to  read  the 
sentence.  Ask,  Does  this  sentence  tell  us  some¬ 
thing  or  does  it  ask  us  something?”  Emphasize  the 
difference  between  sentences  that  tell  and  sentences 
that  ask.  Then,  ask  a  child  to  show  another  way 
that  this  example  may  be  written. 

n 

2JT4 

Continue  this  activity  of  having  pupils  write 
division  examples  in  these  two  different  forms. 
Your  pupils  should  be  thoroughly  familiar  with 
and  use  both  forms  of  writing  a  division  example. 

•  Write  on  the  chalkboard,  “4  X  2  >  2  X  3.” 
Ask  pupils  if  the  sentence  on  the  board  is  true  or 
false.  Have  them  tell  why. 

Write  on  the  board,  4  X  2  <  3  X  3.  Ask  pupils 
if  this  sentence  is  true  or  false.  Ask  them  to 
explain  why. 

Remind  pupils  that  these  symbols  are  more 
meaningful  than  most  symbols  in  that  the  greater 
end  of  each  symbol  points  to  the  greater  number 
and  the  lesser  end  points  to  the  lesser  number. 

Ask  different  pupils  to  write  a  sentence  on  the 
chalkboard  using  two  pairs  of  parentheses  and 
either  >  or  <.  Then,  have  the  child  read  the 
sentence  he  has  written.  Or,  he  may  ask  another 
child  to  read  the  sentence  he  has  written. 

Using  the  Text  Pages 

•  Ask  pupils  to  study  the  two  tables  at  the  top 
of  page  308.  Then,  read  and  discuss  each  of  the 
questions  carefully  and  thoroughly.  In  Ex.  5,  be 
sure  to  guide  your  pupils  to  see  that  not  all  the 
facts  in  the  tables  are  new.  Direct  children  to  find 
and  state  the  facts  they  already  know  from  learning 
the  2’s  and  3’s. 

•  The  written  work  at  the  bottom  of  page  308 
permits  pupils  to  review  the  symbols  for  is  greater 
than  and  is  less  than  and  at  the  same  time  have  some 
practice  in  many  skills  which  have  been  developed 
so  far.  Probably,  all  pupils  will  want  to  try  these 
exercises.  Perhaps  you  can  select  certain  ones 
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which  your  slower  learners  can  do  successfully  and 
ask  them  to  work  only  those  exercises  at  this  time. 

•  The  Try  These  exercises  at  the  top  of  page  309 
include  D.  facts  in  which  2,  3,  or  4  is  a  factor.  As 
an  oral  lesson,  pupils  may  work  in  pairs. 

•  The  maintenance  work  at  the  bottom  of  page 
309  should  provide  you  with  some  insights  as  to 
the  progress  being  made  by  each  of  your  pupils. 
If  you  find  weak  spots,  now  is  the  time  to  reteach, 
if  necessary. 

Individualizing  Instruction 

•  You  may  wish  to  duplicate  some  exercises  like 
the  following  for  your  slower  learners : 

Use  >  or  <  to  make  each  a  true  sentence. 

a.  (43  +  17)  ...  (24  X  2) 

b.  (18  -i-  3)  ...  (12  -  7) 

c.  (3  X  5)  ...  (25  -  7) 

d.  (4  X  2)  ...  (18  -r-  2) 

e.  (3  +  5  +  8)  ...  (7  X  3) 

f.  (20  -f-  4)  ...  (12  -t-  2) 


•  The  Try  These  exercises  may  be  used  as  a 
practice  test.  All  pupils  who  missed  7  or  more 
facts  should  construct  a  dot  array  and  show  the  set 
of  M.  and  D.  facts  for  each  of  the  examples  he 
missed  on  the  test. 

•  Slower  learners  may  use  the  matching  cards  they 
prepared  previously  (see  Teacher’s  Page  307)  to 
gain  additional  practice  in  working  with  the  divi¬ 
sion  facts  in  which  4  is  a  factor. 

•  Use  Extra  Activity  Set  107  as  you  deem  appro¬ 
priate.  In  guiding  pupils,  you  may  wish  to  note 
some  of  the  following  ideas: 

a.  An  even  number  is  a  number  of  2’s.  For 
example,  6  is  three  2’s,  8  is  four  2’s,  14  is  seven 
2’s,  and  so  on. 

b.  When  we  multiply  an  even  number  by  either 
an  even  number  or  an  odd  number,  the  result  is 
another  number  of  2’s — i.e.,  another  even  number. 
For  example,  6  is  three  2’s,  so  4  times  three  2’s  is 
twelve  2’s  or  24.  Also,  10  is  five  2’s,  so  3  times 
five  2’s  is  fifteen  2’s  or  30. 


NOTES 
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*  Another  possible  quick  test  on  D.  facts!  This  time  one  factor  is  no  greater  than  4. 


Try  These 

D.  facts  with  a  factor  2  or  3  or  4  [O] 

Say  the  answers  by  rows,  then  by  columns. 


a  4  b  9  C  4  d  3  e  6  f  2  g] 


1. 

6)24 

4 

3)27 

8 

4716 

s 

7]2l 

8 

4)24 

2 

9718 

5 

4)4 

7 

2. 

7)28 

3 

2)l6 

4 

3)U 

4)32 

« 

7714 

4)20 

3721 

3. 

6)18 

5)20 

4)8~ 

>4 

3)24 

5)l5 

o 

8)24 

o 

o 

3)9 

4. 

2 

9)27 

A 

2 

8716 

7 

3712 

A 

2714 

A 

8)32 

2718" 

4)12 

2 

5. 

2712 

4)28 

3718 

2)8 

4)36 

4 

9W 

6712 

[W] 

Now  write  answers  on  folded  paper. 


**Many  Things 

Maintenance  [W] 

For  each  of  Ex.  1-4  write  a  missing  numeral. 

1.  _?i  of  the  inside  of  this  circle  is  colored. 

2.  Factors  of  28  are  4  and  _?_.  i 

3.  In  the  fraction  f,  the  _?J  shows  how  many  parts 
of  the  same  size  there  are  in  a  whole. 

4.  There  are  _?_2  facts  in  the  set  of  M.  and  D.  facts 
for  16  and  its  factors  4  and  4. 

Using  rounded  numbers,  write  estimated  answers. 

5.  27  +  29  60  6.  91  -  49  40  7.  32  +  39  70  8.  2  X  41  so 

Write  the  work  to  find  the  number  for  n. 

28^4  =  7  36^-4=9  8x3-24 

9.  28  -s-  n  =  4  10.  n  X  4  =  36  11.  n- 5-8=3 

12.  What  polygon  has  4  sides  and  4  square  comers  ?  rectangle 
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** Another  mid-chapter  review  of  information  and  meanings! 


*  A  set  may  have  just  1  member.  Consequently,  the  work  in  Ex.  2,  3,  and  so  on  is  actually 
just  an  extension  of  ideas  pertaining  to  sets  having  more  than  1  member. 


To  Keep  in  Practice 

Avs.,M.  [w] 

Copy  and  work  Ex.  1-20. 

$1  .04 

1.  4  x  237948  5.  89  X  4356  9.  711  -  284427  13.  $9.40  -  $8.36 

2.  143  X  6858  6.  88  +  465553  10.  5  X  $1.44  $7.2ol4.  $6.13  -  $3.94 

3.  342  +  538880  7.  864  -  703  i«i  11.  44  X  9  396  15.  701  -  469  232 

4.  800  -  269531  8.  7  X  140  9so  12.  721  -  469  252  16.  4  x  $1.24*4.96 

17.  5  +  9  +  8  +  6  +  7  35  19.  348  +  37  +  420  sos 

18.  46  +  8  +  9  +  7  +  676  20.  $2.41  +  $1.88  +  $3.48  $7.77 


A 


Part  of  a  Set 


lol 

1.  Picture  A.  Each  part  of  the  candy  stick  is 

1  The  candy  is  separated  into 

5  of  the  whole  Stick.  Why?  two  parts  of  the  same  size. 

a.  Does  A  name  the  number  for  each  part?  Yes 

b.  Does  the  fraction  number,  one  half,  mean 
1  of  the  2  parts?  Y« 


2.  Picture  B.  This  set  of  8  books  is  separated 
into  _?  2  parts  having  the  same  number  of  books. 

a.  Does  the  fraction  number,  one  half,  mean 
1  of  the  2  parts?  Yes 

b.  A  of  8  books  is  _?*  books. 


3.  Picture  C.  This  set  of  8  books  is  separated 
into  _?f  parts  having  the  same  number  of  books. 

a.  Does  the  fraction  number,  one  fourth,  mean 
1  of  the  4  parts?  Yes 

b.  i  of  8  books  is  _?_2  books. 
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Teaching  Pages  310  and  31 1 


Pupil’s  Objectives 

(a)  To  review  computational  skills  which  have 
been  learned;  (b)  to  discover  the  idea  that  a  frac¬ 
tion  number  may  represent  a  part  of  a  set  of  things 
as  well  as  a  part  of  one  thing;  and  (c)  to  use 
division  to  find  the  number  in  each  part  represented 
by  a  fraction  number. 

New  Word 

(page  311)  cones 

Background 

Children  have  heard  and  used  “half  a  dozen” 
which  involves  the  fraction-number  idea  represent¬ 
ing  part  of  a  set  of  things.  Informally,  they  have 
probably  been  exposed  to  this  idea  in  a  variety  of 
ways.  However,  the  only  formal  development  of 
fraction  numbers  thus  far  has  been  limited  to  a 
fraction  number  representing  part  of  one  thing. 

In  this  lesson,  children  must  think  of  equivalent 
parts  of  a  set  and  how  many  objects  are  in  each  of 
the  parts.  This  idea  ties  in  very  nicely  with  the 
partitive  idea  mentioned  in  an  earlier  lesson  where 
a  group  was  separated  into  several  parts  of  the 
same  size  and  the  task  was  to  determine  how  many 
objects  were  in  each  of  the  parts.  Now,  too,  the 
child  determines  how  many  parts  of  the  same  size 
there  are  (determined  by  the  fraction  number)  and 
then  finds  how  many  objects  there  are  in  each  of 
these  equivalent  parts.  This  situation,  like  the 
partitive  situation  studied  earlier,  requires  division. 

It  is  true  that  we  divide  to  find  the  answer  for 
an  example  such  as  \  X  12.  But,  we  do  not  divide 
by  When  the  child  comes  to  understand  the 
partitive  situation  involved — namely  that  a  set  of 
12  members  is  separated  into  2  sets  with  the  same 
number  of  members,  he  will  realize  that  division 
by  2  is  necessary  in  order  to  find  how  many  mem¬ 
bers  there  are  in  each  of  the  two  equivalent  sets. 

Teacher’s  Preparation 

•  Refer  to  pupil’s  pages  140-143  and  the  corre¬ 
sponding  teaching  pages  in  order  to  determine 
the  appropriate  method  of  review  of  fractions 
showing  the  numerator  1 .  In  the  event  you  have 


extended  this  material,  you  will  know  what  has 
been  taught  and  how  much  review  is  necessary. 

•  Consider  the  real  objects  and  representative 
materials  you  have  available  for  developing  the 
idea  that  sets  of  objects  may  be  separated  into 
parts  of  the  same  size.  Be  sure  to  provide  materials 
such  that  each  pupil  may  participate  in  discovering 
the  idea. 

Pre-Book  Lesson 

•  Direct  pupils’  review  of  fraction  numbers  rep¬ 
resenting  one  part  of  one  thing.  (|,  f,  .  .  .  y^) 
Use  string,  ribbon,  folded  paper,  circular  and 
rectangular  cut-outs,  and  so  on. 

•  The  following  generalizations  should  be  stated: 

a.  Three  thirds  (four  fourths,  six  sixths,  and  so 
on)  of  the  same  object  make  one  whole  object. 

b.  One  half  (one  third,  one  seventh,  and  so  on) 
of  a  small  whole  object  will  not  be  the  same  size 
as  one  half  (and  so  on)  of  a  larger  object.  Folded 
strips  of  paper  are  effective  to  help  develop  this 
idea. 

c.  The  more  parts  there  are  of  one  whole  thing, 
the  smaller  the  parts  are  (one  eighth  of  it  is  smaller 
than  one  half). 

•  Place  a  set  of  four  objects  on  the  flannel  board. 
Ask  a  child  to  identify  the  number  of  objects  in 
the  set.  Then,  have  the  child  arrange  the  objects 
into  two  subsets  (each  with  the  same  number  of 
objects).  You  may  ask  the  child  to  place  one 
subset  in  one  location  on  the  flannel  board  and  the 
other  subset  in  another  location.  Discuss  with 
pupils  the  way  in  which  one  half  of  a  set  of  four 
things  involves  the  same  idea  as  one  half  of  one 
thing. 

•  Most  children  at  this  age  know  and  under¬ 
stand  the  idea  of  one  half  of  a  set  of  objects.  They 
begin  to  have  trouble  identifying  one  fourth  and 
one  third  of  a  set.  Place  six  objects  on  the  flannel 
board.  Have  pupils  separate  the  set  of  six  objects 
into  two  subsets  (halves).  Then,  have  them  arrange 
the  set  of  six  objects  into  three  subsets  (thirds). 
Be  sure  pupils  understand  the  idea  that  each  of  the 
three  subsets  necessarily  have  the  same  number  of 
members. 
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Continue  this  activity  with  sets  of  objects  con¬ 
taining  more  members.  Separate  them  into  halves, 
thirds,  fourths.  In  this  activity  it  is  extremely 
important  that  pupils  grasp  the  idea  of  arranging 
a  set  into  subsets  each  having  the  same  number  of 
objects. 

Using  the  Text  Pages 

•  The  written  work  at  the  top  of  page  310  may 
be  used  as  an  achievement  test.  Or,  you  may  make 
a  diagnostic  analysis  of  the  results  on  the  test.  If 
pupils  miss  two  or  more  items  of  the  same  type, 
perhaps  they  are  in  need  of  some  review  or 
reteaching. 

•  All  the  material  on  pages  310  and  311  should 
be  developed  orally.  You  should  make  extensive 
use  of  manipulative  materials  to  help  pupils  build 
the  correct  understandings.  Each  pupil  should 
have  materials  of  his  own  to  use.  From  time  to 
time,  use  sets  of  objects  in  the  classroom  to  dram¬ 


atize  the  particular  part  of  a  set  under  consid¬ 
eration. 

The  suggested  board  work  at  the  bottom  of  page 
311  is  for  the  purpose  of  relating  what  has  already 
been  learned  with  the  idea  in  this  lesson.  When 
the  idea  of  the  fraction  number  representing  a  part 
of  a  set  and  the  idea  of  finding  how  many  in  each 
of  the  equivalent  parts  are  clearly  established,  then 
guide  children  to  see  that  division  may  be  used  to 
find  how  many  are  in  each  of  the  equivalent  parts. 

Direct  pupils  to  use  objects  to  confirm  the  results 
obtained  in  Ex.  9-12. 

Individualizing  Instruction 

Slower  learners  will  need  much  more  work  with 
sets  of  objects  in  finding  how  many  are  in  each  of 
the  parts  of  a  set.  Pupils  may  be  paired  and  work 
together  in  finding  a  part  of  a  set  of  objects.  Be 
sure  to  pair  a  more  capable  child  with  a  slower  learner 
to  minimize  the  opportunity  of  incorrect  learnings. 


NOTES 
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For  each  of  Ex.  4—6,  what  is  the  fraction  number  that 
tells  about  each  part  of  the  whole  set  pictured?  Finish  the 
sentence  to  tell  how  many  in  one  part  of  the  set. 


E 


#  • 

W  .V'\ 

•  • 

•  • 

; 

x  % 

4  * 

4.  Picture  D.  _?_  of  12  circles  is  _?_  circles. 

t  5 

5.  Picture  E.  of  10  dots  is  _?_  dots. 

t  3 

6.  Picture  F.  J?_  of  9  squares  is  _?_  squares. 

2 

7.  Picture  G.  &  of  6  cones  is  _?_  cones. 

3 

The  set  of  cones  is  separated  into  _?_  parts,  each  part 
with  the  same  number  of  cones.  So  each  part  is  _?i  of 
the  whole  set. 

To  find  how  many  in  i  of  6,  can  you  divide  6  by  3? 
Remember,  you  can  write  your  work  these  two  ways: 

2 

a.  6  3  =  2  b.  3)6 

8.  Picture  H.  How  many  lollipops  are  there  in  i  of 
10  lollipops? 5 

Use  division  to  find  the  answer.  On  the  board  write 
your  work  two  ways,  as  shown  above. 

Check  your  answer  by  using  the  picture. 


Copy  on  the  board  and  finish  Ex.  9-12.  Use  division 
to  find  the  answers.  Write  each  D.  example  two  ways. 

9.  i  of  16  10.  i  of  20  11.  vof28  12.  £  of  18 
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16h-4  =  4 

4  nf 


204-5  =  4 
5  520 


284-7  =  4 
4_ 
7^8 


184-6  =  3 
6  JTT%- 


Finding  How  Many  in  One  Part 

[O] 

1.  Betty’s  mother  made  27  rolls.  If  she 
baked  the  same  number  of  rolls  on  each  of 
3  tins,  how  many  rolls  were  on  each  tin? 

a.  What  is  the  fraction  number  for  each 
one  of  the  3  parts  ?  1 

b.  On  the  board  write  in  two  ways  the 

D.  example  to  use  in  finding  how  many  there 
are  in  one  of  the  3  parts.  27+3  3  W~ 

c.  Say  the  D.  fact.  27+3  =  9 

2.  Betty  distributed  36  cupcakes  equally  among  4  plates. 

a.  What  is  the  fraction  number  for  each  of  the  parts? 

4 

b.  On  the  board  write  and  finish  the  D.  example 
two  ways  for  finding  how  many  are  in  one  part.  36 ^4= 9 

4  ytt  [w] 

What  is  the  fraction  number  for  each  of  the  parts  of  a 
set  separated  equally  into 

3.  4  parts?  \  5.  5  parts?  7  7.  3  parts?  i  9.  10  parts?  io 

4.  9  parts?  \  6.  8  parts?  7  8.  7  parts?  \  10.  6  parts?  7 

Copy  and  finish  Ex.  11-22.  Use  D.  facts  to  find  the 
answers.  Write  your  work  for  each  D.  example  two  ways. 

6 

For  Ex.  H  write,  “12  ^-2  =  6  2)12  i  of  12  is  6.” 

3 

For  Ex.  12  write,  “18  -5-  6  =  3  6^18  i  of  18  is  3.” 


11. 

i  of  12  6 

14. 

i  of  32 1 

17. 

5  of  24  4 

20. 

i  of  270 3* 

12. 

i  of  18  3 

15. 

5  of  16  2 

18. 

*  of  28  4 

21. 

i  of  24^  3* 

13. 

7  of  21  3 

16. 

i  of  18  9 

19. 

i  of  16  s 

22. 

i  of  20044 
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Pupil’s  Objectives 

(a)  To  extend  what  has  been  learned  about  the 
fraction  number  for  each  of  the  equivalent  parts 
of  a  set;  and  (b)  to  find  by  D.  how  many  are  in 
one  part. 

New  Word:  tins 
Background 

This  lesson  continues  the  work  begun  on  pages 
310  and  311.  The  oral  work  presents  the  ideas  in 
problem  settings.  It  is  very  important  to  utilize 
the  many  applications  of  the  mathematical  skills 
your  pupils  are  building  day  by  day.  These  oppor¬ 
tunities  arise  in  all  facets  of  the  school  curriculum 
as  well  as  in  daily  activities  in  general.  It  is 
important  for  you  to  explore  informally  various 
problems  with  which  your  pupils  may  be  con¬ 
fronted  outside  the  mathematics  lessons. 

The  written  work  at  the  bottom  of  page  312 
should  give  your  pupils  practice  in  writing  a  divi¬ 
sion  example  in  two  different  mathematical  forms. 
Bring  out  in  your  discussions  with  children  that 
either  of  the  D.  forms  may  be  used  to  find  how 
many  in  each  part.  In  the  past,  we  have  tended 
to  use  just  one  of  these  forms,  4)12. 

Make  certain  your  pupils  have  a  good  grasp  of 
the  ideas  represented  by  the  different  forms  before 
requiring  them  to  use  the  forms.  For  many  pupils, 
this  means  a  great  deal  of  work  with  objects. 

Pre-Book  Lesson 

•  State  a  classroom  problem  like  the  following. 

“I  have  24  pieces  of  construction  paper.  I  want  to 

place  the  same  number  of  pieces  of  paper  on  each  of 
the  4  tables.  How  many  pieces  of  paper  will  be  on 
each  table?” 

•  Ask  a  child  the  fraction  number  for  each  part 
of  the  set  and  how  he  would  solve  the  problem. 
Permit  him  to  distribute  the  papers  in  any  way  he 
wishes.  Then  complete  a  division  example  on  the 
chalkboard  to  go  with  the  problem. 

•  Then,  ask  pupils  to  state  the  problem  in  an¬ 
other  way.  Be  sure  to  elicit  from  your  pupils  both 
of  the  following  ways  of  describing  the  situation 
and  asking  the  question. 


a.  “I  have  24  pieces  of  construction  paper.  I 
want  to  separate  them  equally  among  the  4  tables. 
How  many  pieces  are  on  each  table?” 

b.  “I  have  24  pieces  of  construction  paper.  If  I 
place  j  of  the  pieces  on  each  table,  how  many 
pieces  will  there  be  on  each  table?” 

•  After  the  problem  has  been  stated  in  several 
different  ways,  have  pupils  complete  another  divi¬ 
sion  example  on  the  chalkboard.  Thus,  you  should 
have  both  forms  on  the  board: 

6 

24  -f-  4  =  6  4j24 

An  analogy  like  the  following  may  help  pupils 
to  understand  that  different  mathematical  forms 
may  be  used  to  express  the  same  idea. 

State:  “My  father  took  me  to  the  zoo.”  Ask 
pupils  if  they  can  tell  the  same  thing  using  different 
words  or  arranging  the  words  in  another  way. 
Other  possibilities  are:  “I  went  to  the  zoo  with  my 
father.”  “My  father  and  I  went  to  the  zoo  to¬ 
gether.”  and  so  on. 

Using  the  Text  Page 

•  While  discussing  the  problems  at  the  top  of 
the  page,  have  pupils  use  representative  objects 
to  help  find  the  solutions.  Be  sure  the  children 
understand  that  for  Ex.  11-22,  sets  of  the  given 
sizes  are  intended. 

•  Leave  the  two  mathematical  forms  on  the 
board  for  pupil  reference  (if  needed)  in  doing  the 
written  work.  Permit  the  children  to  use  objects 
if  they  wish  in  connection  with  the  written  work. 

Individualizing  Instruction 

•  Use  every  classroom  situation  possible  in  the 
distribution  or  organization  of  materials  to  apply 
what  is  being  learned  about  a  part  of  a  set. 

•  Distribute  different  types  of  geometric  designs 
for  pupils  to  mount  on  charts  to  show  separation 
of  sets  of  objects  into  equivalent  subsets. 

5 


15  is  5. 
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Pupil’s  Objective 

To  learn  more  about  using  fractions  in  recording 
measurements. 

Background 

The  question  “How  many?”  is  answered  by  con¬ 
sidering  a  set  of  objects  and  telling  how  many 
elements  are  in  the  set. 

On  the  other  hand,  questions  such  as  “How  far?” 
and  “How  long?”  are  answered  by  using  units  of 
measurement  such  as  inches,  feet,  and  hours. 

The  approximate  length  of  an  object  is  expressed 
by  a  measurement  which  is  shown  by  a  numeral  for 
the  measure  and  the  name  of  a  unit  of  measure¬ 
ment.  The  measurement  is  determined  through 
the  application  of  a  unit  of  measurement  to  the 
object  being  measured.  The  number  of  times  the 
unit  is  applied  is  considered  the  measure  of  the 
length. 

We  say  that  all  measurements  are  approximate. 
When  we  give  the  measurement  7  inches,  we  have 
given  the  length  to  the  nearest  inch.  If  we  wish 
to  measure  with  greater  precision,  we  may  give  the 
length  in  terms  of  the  nearest  half  inch  (then  it 
would  be  necessary  to  use  a  fraction  number  for 
the  measure — i.e.,  If,  3°,  and  so  on).  As  we  in¬ 
crease  our  unit  of  precision,  we  increase  the  preci¬ 
sion  of  the  measurement.  Teaching  Pages  64-65 
on  measurement  further  elaborate  on  this  idea. 

This  discussion  in  connection  with  the  various 
units  of  measurement  presented  on  page  313  should 
help  pupils  see  the  need  for  using  fractions  as  a 
means  of  showing  greater  precision  in  measurement. 
For  example,  9f  feet  is  a  more  precise  measurement 
than  about  9  feet. 

Pre-Book  Lesson 

•  Depending  on  how  much  work  you  have  done 


in  connection  with  the  material  presented  on  frac¬ 
tions  and  units  of  measurement,  review  the  equiva¬ 
lents  taught  for  linear,  liquid,  time,  and  weight 
measurements. 

inches,  feet,  yards 
pints,  quarts,  gallons 
ounces,  pounds 
minutes,  hours,  days,  weeks 

•  Ask  pupils  to  tell  ways  in  which  they  use 
fractions  to  describe  distances,  (halfway  to  the 
store,  halfway  home,  and  so  on) 

Ask  them  to  tell  ways  in  which  they  use  fractions 
to  describe  weight  and  time. 

Using  the  Text  Page 

All  the  measurements  referred  to  in  this  lesson 
may  be  demonstrated  in  the  classroom  with  the 
appropriate  instruments. 

a.  Perhaps  you  have  a  large  cardboard  clockface. 
Use  it  with  Ex.  1.  Move  the  large  hand  to  posi¬ 
tions  to  show  quarter  past,  quarter  before,  and  so  on. 
Be  sure  to  bring  out  the  idea  that  using  a  fraction 
permits  us  to  give  an  answer  that  is  more  precise. 

b.  Use  a  scale,  yardstick,  gallon  container,  and 
so  on  to  enhance  the  development  of  understanding 
in  Ex.  2-12. 

Individualizing  Instruction 

•  All  pupils  may  make  a  list  of  relationships  which 
may  be  described  with  fractions  (j  yd.  =  9  in., 
and  so  on). 

•  More  capable  children  may  construct  and  show 
on  the  chalkboard  some  relationships  as  follows: 

9  in.  9  in.  9  in.  9  in. 

four  9’s  =  36  (or,  4  X  9  is  36) 
so,  4  of  36  in.  is  9  in. 
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Fractions  in  Measurement 

[O] 

1.  Why  can  we  say  that 

.  .  »  .  i  ir  .  .  The  minute  hand  has 

a.  clock  A  shows  half  past  4?  moved  one  half 

_  1  around  the  clockface. 

b.  clock  B  shows  quarter  past  10? 

The  minute  hand  has  moved  one  quarter  around  the  clockface. 

2.  One  week  is  7  days.  Then  1  day  is 
what  part  of  a  week?  7 


3.  The  scale  shows  that  the  candy  weighs 
i  pound. 

a.  How  many  ounces  does  the  candy 
weigh? s Use  the  little  black  marks  to  help  you. 

b.  1  pound  is  _?  bounces,  i  of  16  is  _?_8 

4.  How  many  ounces  are  there  in 

a.  i  pound?  4  b.  i  pound?  2 

5.  Explain  the  fractions  in  the  picture  of 
1  inch  on  the  ruler. 


Use  your  ruler  to  measure  these  pictures  of  line 
segments.  You  may  need  to  use  fractions. 


6. 


7. 


8.  1  yd.  =  3  ft.  What  part  of  a  yard  is  1  foot?  7 

9.  How  many  feet  are  there  in  i  of  a  yard?  1 

10.  1  gal.  =  4  qt.  i  of  a  gallon  is  _?  J  quart. 

11.  There  are  8  pints  in  a  gallon.  How  many  pints 
are  there  in  a.  i  of  a  gallon?  1  b.  i  of  a  gallon?  2 

12.  12  things  =  1  dozen.  How  many  things  are  in 

a.  i  dozen?  6  b.  i  dozen?  3  c.  i  dozen?  4 
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Multiply  or  Divide  or  Subtract  —  Which? 

Oral  problam-tolving  [O] 

Ex.  1  and  2.  Tell  whether  to  multiply  or  divide. 

1.  At  9t  each,  how  much  will  4  toy  watches  like  that 
in  the  picture  cost?  Mu,tip'y  4x9=n* 

2.  Is  5  of  18#  enough  to  buy  one  of  the  watches? 

D  iv  ide  1  84  -r  2  — 

Ex.  3-5.  Tell  whether  to  divide  or  subtract  and  why. 

3.  Ann  put  black  paint  on  i  of  12  masks.  How  many 

.  Divide  to  find  the  number  for  each 

masks  did  she  pamt  black?  equivalent  set.  12+ 4  =  n 

4.  Ann’s  friends  wore  all  but  3  of  the  12  masks.  How 

Subtract  to  find  the  number  for  the  other  part. 

many  were  used?  1 2- 3  =  n 

5.  The  12  masks  would  make  how  many  piles  of 

6  each?0iv  *^e  to  ^ 'ncl  the  nurr|ber  of  eq  uiva  lent  sets  .  1  2  +  6  =  n 


Tell  how  to  work  each  problem.  Say  each  answer. 

6.  If  you  use  i  of  24  sheets  of  paper  for  each  notebook, 
how  many  sheets  will  each  notebook  have?24.4=6 

6  sheets  24+  4-  n 

7.  Peg  made  9  notebooks  in  all.  Jean  made  16.  How 
many  fewer  notebooks  did  Peg  make  than  Jean?  16-9=7 

7  notebooks  16— 9=  n 

8.  Jack  found  2  eggs  in  each  of  5  nests.  How  many 
eggs  did  he  find  in  all  the  nests  together ? 5x2=10 10 e99s  5x2=n 

9.  If  children  sit  2  on  a  bus  seat,  how  many  seats 
will  be  needed  for  14  children?14^ 2=7  7  seats  i4+2  =  n 

10.  Five  boys  shared  20  bus  tickets  equally.  How 
many  tickets  did  each  boy  have?2o+5  =  4  4  tickets  20+  5= n 

Now  say  an  w-example  for  each  of  problems  1-10. 

♦  Extra  Problems.  Work  Set  15. 
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Pupil’s  Objective 

To  have  practice  in  recognizing  the  differences 
between  problems  which  use  the  operations  of 
subtraction,  multiplication,  and  division. 

New  Words 

masks ,  notebook,  whether 

Background 

The  problems  in  Ex.  1-2  in  the  pupil’s  book  are 
planned  to  indicate  the  difference  between  a  prob¬ 
lem  which  requires  division  and  one  which  requires 
multiplication.  Then,  in  Ex.  3-5,  differences  be¬ 
tween  problems  requiring  division  and  subtraction 
are  noted.  When  sets  each  have  the  same  number 
of  members,  we  divide  to  find  this  number  or  to 
find  the  number  of  sets. 

The  necessary  operations  do  not  follow  a  definite 
sequence  beginning  with  Ex.  6;  thus,  a  choice  of 
operation  is  required.  The  analysis  of  problem 
situations  in  this  lesson  affords  a  good  opportunity 
to  discuss  the  differences  between  the  addends-sum 
relationship  and  the  factors-product  relationship. 
It  also  gives  an  opportunity  to  measure  the  degree 
of  retention  of  previous  mathematical  experiences. 
Your  pupils  have  learned  addition  and  multiplica¬ 
tion  as  binary  operations,  and  have  learned  the 
terms  associated  with  each.  But,  at  no  time  so  far 
has  there  been  a  formal  discussion  of  a  group  of 
problems  in  which  numbers  may  be  either  addends 
or  factors. 

Pre-Book  Lesson 

Write  the  following  sentences  on  the  chalkboard: 

8  0  4  =  12 

8  0  4  =  4 

8  O  4  =  32 

8  0  4  =  2 

Ask  pupils  to  tell  the  operation  that  is  needed 
to  make  each  a  true  sentence  and  then  have  them 
write  the  appropriate  symbol  in  the  sentence. 

Ask  other  children  to  think  about  a  problem  for 
each  sentence.  Then  have  them  discuss  the  prob¬ 
lems  and  suggest  ways  in  which  they  are  alike  and 


ways  in  which  they  are  different.  Bring  out  the 
idea  that  sometimes  the  numbers  are  addends  and 
sometimes  they  are  factors. 

Using  the  Text  Page 

•  Ask  your  pupils  to  compare  the  situations  in 
Ex.  1  and  2  and  explain  why  they  must  multiply 
or  divide. 

•  The  problems  in  Ex.  3,  4,  and  5  seem  to  be 
much  alike,  but  there  is  a  basic  reason  why  it  is 
necessary  to  divide  in  Ex.  3  and  5  but  not  in  Ex.  4. 
Help  pupils  to  see  that  the  parts  referred  to  in  Ex.  3 
and  5  are  equivalent,  unlike  those  in  Ex.  4.  You 
may  also  use  this  discussion  to  discover  how  familiar 
your  pupils  are  with  the  idea  that  division  is  used 
to  answer  the  question,  “How  many  members  are 
there  in  each  part?” 

•  Continuing  with  Ex.  6,  probe  beyond  the 
answers  given  by  different  children.  Find  why  one 
or  another  of  the  operations  has  been  selected 
(whether  the  operations  be  correct  or  incorrect). 
Pupils  may  dramatize  or  draw  sketches  to  help 
make  meanings  clear.  Throughout  the  lesson,  en¬ 
courage  pupils  to  state  their  own  generalizations. 

•  After  the  discussion  about  the  problems,  pupils 
are  asked  to  state  the  n  sentence  for  each  problem. 
These  sentences  may  be  written  on  the  chalkboard. 
Be  sure  to  emphasize  understanding  in  this  activity. 

Individualizing  Instruction 

•  Duplicate  (or  write  on  the  chalkboard)  exer¬ 
cises  like  the  following.  Pupils  must  write  the 
correct  operation  symbol  to  make  each  a  true 
sentence. 


9  O  4  =  13 
3  O  8  =  24 
21  O  7  =  14 
15  O  5  =  3 


7  O  3  =  21 
7  0  3  =  4 
24  O  4  =  6 
24  O  8  =  16 


•  Slower  learners  may  need  additional  work  in 
differentiating  between  the  two  situations  requiring 
division — the  partitive  and  measurement.  As  was 
noted  earlier,  these  terms  need  not  be  introduced, 
but  rather  the  concepts  involved. 
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Pupil’s  Objective 

To  have  practice  in  computation  with  A.,  S., 
M.,  and  D. 

Background 

Consider  the  mathematical  sentence  7  =  16  —  n. 
The  task  in  this  particular  sentence  is  to  find  an 
unknown  addend.  Now  consider  the  same  sentence 
rewritten  7  =  (2  X  8)  —  (3  X  n).  Two  numbers 
have  been  renamed  as  product  expressions.  How¬ 
ever,  the  task  is  still  to  find  an  unknown  addend. 
Now  that  one  of  its  factors  is  shown,  the  other 
factor  must  be  found. 

The  work  at  the  bottom  of  the  page  is  an  excellent 
activity  for  many  of  your  pupils.  It  involves  prac¬ 
tice  in  using  addition  and  subtraction  skills  as  well 
as  multiplication  and  division.  Working  these  sen¬ 
tences  involves  two  operations.  First,  the  child 
must  use  his  knowledge  of  addition  or  sub¬ 
traction  to  help  determine  what  the  unknown 
addend  is.  Then,  since  this  addend  is  shown  as 
the  product  of  a  known  and  an  unknown  factor, 
the  next  step  is  to  use  either  multiplication  or 
division  to  find  the  number  for  this  unknown  factor. 

Pre-Book  Lesson 

You  may  wish  to  review  briefly  the  two  division 
forms.  For  Ex.  3,  5,  7,  and  8  you  may  wish  to 
review  the  idea  that  a  part  of  a  set  represented  by 
a  fraction  may  be  found  by  dividing.  The  work 
on  pages  311  and  312  may  have  been  adequate 
background  for  doing  these  exercises. 


Using  the  Text  Page 

Pupils  should  be  able  to  proceed  independently 
with  the  written  work  at  the  top  of  the  page.  You 
may  need  to  read  the  directions  for  each  section  of 
the  work.  It  would  be  a  good  idea  to  circulate 
among  the  pupils  while  they  are  working  to  check 
their  procedures.  If  a  child  has  a  wrong  answer, 
ask  him  to  tell  you  how  he  got  the  answer.  You 
should  question  and  guide  him  to  find  his  own 
errors. 

Individualizing  Instruction 

•  A  diagnostic  analysis  of  the  results  on  the  work 
at  the  top  of  the  page  should  provide  you  with 
additional  information  for  grouping  pupils  for  pre¬ 
sentation  of  new  experiences  as  well  as  identifying 
skills  or  concepts  which  need  reviewing  or  reteach¬ 
ing. 

•  More  capable  children  (or,  all  whom  you  con¬ 
sider  ready)  should  find  the  enrichment  activity 
at  the  bottom  of  the  page  not  only  challenging  but 
exciting. 

The  directions  for  doing  the  work  must  be  very 
carefully  presented.  You  may  wish  to  use  a  step- 
by-step  presentation  as  follows: 

a.  Write  the  sentence:  27  =  (3  X  6)  -f  (3  X  n). 

b.  Rewrite:  27  =  18  +  what  number. 

c.  Think:  27  —  18  =  what  number. 

d.  In  the  first  sentence  (3  X  n)  stands  for  9. 

e.  So,  think:  (3  X  what  number)  =  9. 

f.  Think:  9  =  3  =  what  number. 

g.  Therefore,  n  =  3. 

h.  So,  27  =  (3  X  6)  +  (3  X  3). 
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To  Keep  in  Practice 


Write  your  answers  on  folded  paper 


1.  9)l8  2.  28  -s-  74  3.  £  of  27 9 

5.  i  of  244  6.  8)35  7.  i  of  364 


A.,  S.,  M.,  and  D.  [W] 


4.  7)21 
8.  £  of  20  4 


Copy  and  work  each  of  Ex.  9-20. 


9. 

104  X  9936 

13. 

206  +  195  4oi 

10. 

715  - 

-  68647 

14. 

9  X  32  288 

11. 

3  X  259777 

15. 

908  -  309  599 

12. 

440  - 

-  38951 

16. 

43  X  8  344 

17.  $8.00  -  $4.62«.38 

18.  46  +  175  +  16  +  77 
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19.  6  x  $1.23*7-38 

20.  98  +  456  +  389  943 


Copy  each  example  using  a  numeral  instead  of  n. 

21.  153  -  n  =  78  23.  n  -  572  -  68  25.36  +9  =  n 

22.  n6+  215  =  411  24.  n  x  9  =  27  26.  2  =  8 


Do  You  Like  to  Try  New  Things? 

Enrichment  [W] 

1.  27  =  (3  X  6)  +  (3  x  if). 

3x6=  18.  Then  18  is  one  addend  of  27. 

27  -  18  =  9.  We  know  that  3  X  n  =  9,  so  n  =  3. 
Write,  “27  =  (3  X  6)  +  (3  X  3).” 


Write  your  work  in  this  way  for  Ex.  2-11. 


2. 

9  =  (3  x  8)  -  (3  X  n) 

7. 

32  =  (4  x  4)  +  (4  X  n) 

A 

3. 

26  =  (2  X  7)  +  (2  X  n) 

8. 

20  =  (4  X  5)  +  (4  X  n) 

4. 

68  =  (4  X  8)  +  (4  X  n) 

9. 

13  =  (7  X  3)  -  (4  x  n) 

3 

5. 

40  =  (8  X  3)  +  (8  x  n) 

10. 

18  =  (6  X  4)  -  (2  X  «) 

2 

6. 

16  =  (4  X  9)  -  (4  X  n ) 

11. 

50  =  (9  x  4)  +  (7  X  n) 
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Choosing  the  Numbers  to  Use 

Unnoctttary  data ;  (rainy  data  from  othor  problems  [W] 

Write  your  work.  Use  only  the  numbers  you  need. 

1.  Mr.  Brown  has  106  feet  of  train  track.  Dick  Brown 
has  39  fewer  feet  of  track.  How  many  feet  does  a  train 
go  if  it  goes  4  times  around  Mr.  Brown’s  track?  424  feet 

2.  How  many  feet  long  is  Dick’s  track?  See  Ex.  1. 

67  feel 

3.  If  the  two  train  tracks  are  put  together,  how  many 
feet  long  will  the  new  track  be?  Use  numbers  from 
problems  1  and  2.  i  73  feet 

4.  Mr.  Brown  said  that  for  Dick’s  birthday  he  will 
give  him  a  tunnel  costing  75  <£,  3  cars  costing  65  <£  each, 
and  track  costing  $1.50.  How  much  will  the  cars  cost? 

$1.95 

5.  How  much  will  the  tunnel  and  the  new  track 
together  cost?  Use  numbers  from  problem  4.  $2.25 

6.  Dick  runs  his  trains  about  35  minutes  a  day  on 
school  days  and  2  times  as  many  minutes  on  Saturday. 
About  how  many  minutes  did  he  spend  one  week  when 
he  ran  the  trains  Monday,  Thursday,  and  Friday?  l^utes 

7.  About  how  many  minutes  does  Dick  run  his  trains 
on  Saturday?  Use  numbers  from  problem  6.  70  minutes 
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Pupil’s  Objectives 

(a)  To  learn  to  use  only  pertinent  information 
in  solving  problems;  and  (b)  to  have  practice  in 
using  information  from  another  problem  in  solving 
a  problem. 

New  Word 

tunnel 

Background 

The  daily  activities  of  all  people  encompass  many 
encounters  with  quantitative  situations.  These  en¬ 
counters  frequently  entail  the  application  of  mathe¬ 
matical  skills  and  concepts.  Of  course,  extraneous 
data  and  information  are  almost  always  present. 
Consequently,  it  becomes  necessary  to  select  only 
those  data  pertinent  to  the  solution  of  a  problem 
and  then  use  the  appropriate  operation.  Very 
frequently,  the  solution  of  one  problem  is  dependent 
upon  the  answer  to  another  problem. 

The  problems  on  page  316  are  to  give  pupils 
experience  in  distinguishing  between  relevant  and 
irrelevant  data  as  well  as  to  use  information  given 
in  one  problem  in  finding  the  solution  to  another 
problem. 

Estimation  is  a  skill  that  should  be  encouraged 
in  connection  with  solving  written  or  verbal  prob¬ 
lems.  Your  pupils  have  been  taught  several  tech¬ 
niques  for  determining  whether  or  not  an  answer 
is  reasonable.  Encourage  the  use  of  this  type  of 
thinking  as  each  problem  is  being  considered. 

Pre-Book  Lesson 

•  Write  on  the  board  quantitative  information 
about  a  situation  in  your  classroom.  Use  the 
information  for  stating  problems.  For  example: 


2  P.M. 

April  24 
5  tables 
42  chairs 
17  boys 
15  girls 

29  science  books 

•  Ask,  “If  only  the  boys  are  sitting  on  chairs, 
how  many  empty  chairs  will  there  be?”  Have  a 
child  identify  the  given  information  needed  to 
solve  the  problem. 

Ask  such  questions  as:  “Do  we  need  to  know 
what  time  it  is?  Do  we  need  to  know  the  date?” 
and  so  on.  Bring  out  in  the  discussion  that  often 
information  is  given  that  is  not  needed  in  solving  a 
problem. 

•  Have  one  pupil  state  a  problem  using  infor¬ 
mation  written  on  the  chalkboard.  Then,  another 
pupil  may  tell  what  information  is  needed  to  solve 
that  problem. 

Using  the  Text  Page 

More  capable  children  should  be  able  to  proceed 
with  the  written  work.  For  those  pupils  who  have 
reading  difficulties,  it  may  be  necessary  to  read 
through  each  problem  orally.  Make  sure  pupils 
know  what  each  problem  is  about.  You  may  assign 
someone  to  help  each  pupil  having  reading  diffi¬ 
culties. 

Individualizing  Instruction 

All  pupils  may  write  problems  in  which  extrane¬ 
ous  information  is  given.  Select  some  for  reading 
aloud  to  the  class.  At  all  times,  stress  the  infor¬ 
mation  that  is  needed  and  that  information  which 
is  unnecessary. 
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Pupil’s  Objectives 

(a)  To  learn  to  organize  mathematical  informa¬ 
tion  in  the  form  of  a  picture  graph;  (b)  to  learn  to 
read  and  interpret  a  picture  graph;  and  (c)  to  learn 
to  solve  problems  based  on  information  recorded 
in  a  picture  graph. 

New  Word 

graph 

Background 

The  idea  of  pairing  information  about  two  or 
more  known  variables  was  discussed  on  Teaching 
Page  81.  (Refer  to  that  page  for  a  discussion  of 
the  relation  concept.)  At  that  time,  pupils  were 
introduced  to  a  chart  as  a  means  of  recording 
paired  information.  In  this  lesson,  pupils  are  paired 
with  the  number  of  books  they  have  read.  The 
new  idea  in  this  lesson  is  the  technique  of  presenting 
the  information.  The  picture  graph  is  often  a  more 
attractive  and  interesting  means  of  portraying  infor¬ 
mation  than  merely  writing  numerals. 

Pre-Book  Lesson 

Engage  in  an  activity  which  involves  pairing 
information.  For  example,  you  could  ask  four 
children  to  stand  at  the  front  of  the  classroom. 
Give  each  child  a  different  number  of  pencils 
(rulers,  erasers,  books,  and  so  on).  Have  each 
child  tell  how  many  pencils  he  has. 

Ask  pupils  to  tell  “good”  ways  of  keeping  a 
record  of  this  information.  (In  all  probability  a 
chart  will  be  suggested  on  which  each  child’s  name 
is  written  with  a  numeral  for  the  number  of  pencils.) 

Discuss  with  the  class  the  possibility  of  drawing 
pictures  of  pencils  to  record  the  information. 

If  you  have  a  flannel  board  and  appropriate 
materials  you  may  construct  a  picture  graph. 

Using  the  Text  Page 

The  picture  graph  should  be  easy  for  pupils 
to  interpret.  Since  the  lesson  is  developed  orally, 


there  should  be  no  great  difficulty  for  any  child 
with  any  of  the  material.  You  may  wish  to  assign 
this  page  as  written  work  for  more  capable  children. 

Individualizing  Instruction 

•  Your  pupils  should  be  encouraged  to  observe 
phenomena  which  occur  about  them.  In  addition, 
it  is  important  to  keep  an  accurate  record  of  the 
events  or  facts  associated  with  the  particular  phe¬ 
nomenon.  For  example,  children  may  plant  seeds 
and  then  keep  a  record  of  the  growth,  both  in  time 
and  in  height.  They  may  keep  a  record  of  the 
number  of  different  kinds  of  automobiles  that  pass 
a  given  location  during  a  given  period  of  time. 

Engage  in  some  type  of  observing  and  record¬ 
keeping  activity.  Record  the  information  in  the 
form  of  a  picture  graph. 

•  More  capable  children  may  keep  records  and 
make  picture  graphs  in  which  one  picture  repre¬ 
sents  a  group  of  incidents.  For  example,  in  the 
picture  on  pupil’s  page  317,  each  book  in  the  graph 
could  represent  five,  ten,  or  any  number  of  books 
read  by  each  pupil. 

•  More  capable  children  may  write  the  answers  to 
questions  4-6  at  the  bottom  of  page  317  as  they 
imagine  that  each  book  in  the  graph  represents 

a.  5  books.  b.  8  books. 

Looking  Ahead 

The  multiplication  facts  in  which  5  is  a  factor 
will  be  learned  soon.  A  good  readiness  activity 
follows.  Each  pupil  should  show  the  whole  num¬ 
bers  from  1  to  50  with  1-10  in  the  top  row,  11-20 
in  the  second  row,  and  so  on.  Then,  the  child 
should  place  an  X  on  5  and  every  5th  numeral  in 
the  chart. 

Have  the  children  record  the  numerals  that  have 
been  covered  with  an  X.  Discuss  with  them  the 
generalizations  they  may  see. 

a.  All  numerals  covered  by  X  end  in  5  or  0. 

b.  The  numerals  covered  by  X  are  in  two 
columns  only. 


Teacher’s  Page  317 


Jane 
Henry 

I  Dot 

Jim 

Mark 

Number  of  Books  Read  in  One  Month 

Reading  a  Picture  Graph 

[O] 

The  picture  graph  above  shows  how  many  books  some 
of  the  children  in  Dot’s  room  read  one  month. 

1.  What  does  each  row  of  books  on  the  graph  show?  !l7h  Xid  read* 

2.  How  many  books  were  read 

a.  by  Dot?4  b.  by  Henry? 7  c.  by  Jim?  9  d.  by  Mark?  11 

3.  Tell  the  name  of  the  pupil  who  read 

a.  the  greatest  number  of  books  •  Jane 

b.  the  next  greatest.  Mark  d.  the  next  greatest.  Henry 

c.  the  next  greatest,  jim  e.  the  least.  Dot 

4.  Write  on  the  board  in  order  the  names  you  found 
for  Ex.  3a-e.  Why  does  J  an?se  name  'come"  “firstf  b^fciy 

does  Dot’s  name  come  last?  She  read  the  least  number  of  books. 

5.  How  many  more  books  were  read 

a.  by  Jane  than  by  Jim? 3 

b.  by  Mark  than  by  Dot? 7 

6.  How  many  books  were  read 

a.  by  the  girls ?  1 6  b.  by  the  boys?  27 
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*  Although  M.  and  D.  facts  in  grade  3  are  confined  to  those  in  which  1  factor  is  no  greater 
than  5,  it  should  be  noted  that  the  other  factor  may  be  as  great  as  9. 


*M.  Facts  with  a  Factor  5 

Discovering  pairs  of  M.  facts  [W] 

1.  How  many  cookies  can  Mother 
get  from  this  pan  of  cookies?  There  are 
6  rows  of  5  cookies  each.  Count  by  5’s 
if  you  need  to. 

a.  Copy  and  finish  the  ^-example 
6x5  =  «,  to  show  the  M.  fact. 

b.  Show  the  M.  fact  that  goes  with 
it  to  make  a  pair.  5x6=30 


2.  Suppose  the  pan  had  7  rows  of  5  cookies.  How 
many  cookies  would  there  be  in  all?  Count  by  55s. 

a.  Copy  and  finish  7  X  _?5  =  n  35 

b.  Show  the  M.  fact  that  goes  with  it.  5x7=35 


For  each  of  Ex.  3  and  4,  show  a  pair  of  M.  facts. 
Suppose  that  the  pan  of  cookies  has 


3. 


*5  =  40  5x8=40 

rows  of  5  cookies. 


9x5  =  45  5x9=45 

4.  9  rows  of  5  cookies. 


5.  Another  pan  has  5  rows  of  5  cookies.  Show  the 

5x5  =  25 

M.  fact.  Is  there  another  M.  fact  to  go  with  it?  No 


6.  Copy  and  finish  5x9  =  «4.5  Use 
Ex.  A  to  find  the  product.  Show  the  M. 
fact  that  goes  with  it.  9x5=45 

What  M.  fact  can  you  make  from 

7.  B?5x8=4o8.  C?5x6=3o9.  D?5x7=340.  E? 

5x5=25 

11.  Show  the  M.  fact,  if  there  is  one, 
to  go  with  each  of  Ex.  7-10  to  make  a  pair. 

8x5  =  40  6x5  =  30  7x5=35 

12.  2  and  5  are  factors  of  10.  Show 
two  M.  facts. 
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2x5=10  5x2=10 
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Pupil’s  Objective 

To  discover  and  begin  to  learn  the  M.  facts  in 
which  5  is  a  factor. 

New  Word 

(page  319)  soda 

Background 

Your  pupils  have  been  learning  some  multipli¬ 
cation  facts.  At  the  same  time  they  have  been 
learning  some  properties  which  govern  the  multi¬ 
plication  operation  in  one  way  or  another.  Learn¬ 
ing  the  properties  provides  a  foundation  upon  which 
children  may  rely  for  learning  other  facts  more 
independently  than  could  otherwise  be  expected. 
It  also  releases  youngsters  to  attack  problems  or 
examples  intelligently  rather  than  by  rote  memory 
exclusively. 

By  this  time  your  pupils  should  have  a  good 
grasp  of  the  commutative  property  as  it  applies  to 
multiplication.  It  is  not  necessary  that  they  know 
the  term  as  such,  but  they  should  be  able  to  under¬ 
stand  it  in  their  work  with  multiplication  in  that 
they  realize  that  changing  the  order  of  the  factors 
will  not  change  the  product. 

A  second  important  property  which  children 
should  understand  and  use  is  the  Distributive  Prop¬ 
erty  of  Multiplication  over  Addition.  This  prop¬ 
erty  makes  it  possible  for  a  child  to  find  the  product 
for  a  M.  fact  involving  5  using  only  the  M.  facts 
he  has  learned  to  date.  One  example  should  suffice 
to  illustrate  this  point.  To  find  the  product  of 
7X5  (seven  5’s)  a  pupil  may  use  what  he  knows 
about  seven  2’s  and  seven  3’s. 

-  Therefore, 

(7  X  5)  =  (7  X  2)  +  (7  X  3) 
7X5=  14  +  21 

7X5  =35 

Application  of  the  commutative  property  tells 
pupils  that  the  product  for  5  X  7  is  also  35. 

The  inverse  relationship  of  multiplication  by  a 
number  and  division  by  the  same  number  offers 
additional  insights  which  will  help  pupils  arrive  at 
mastery  of  the  M.  and  D.  facts. 


Through  the  use  of  arrays,  pupils  should  begin 
to  find  it  easy  to  think  of  factors  and  products.  The 
numbers  of  elements  in  a  row  and  a  column  of  the 
array  illustrate  the  factors.  The  number  of  ele¬ 
ments  in  the  entire  array  illustrates  the  product. 

The  distinction  between  M.  facts  for  5’s  and  M. 
facts  for  5  has  been  discussed  before.  Briefly,  in 
facts  for  5’s,  5  represents  the  number  of  members 
in  each  equivalent  set,  while  in  facts  for  5,  5  denotes 
the  number  of  equivalent  sets. 

Pre-Book  Lesson 

•  Have  pupils  construct  arrays  to  show  what 
they  know  about  M.  facts  in  which  5  is  a  factor. 
They  should  be  able  to  show  and  explain  the  rela¬ 
tionship  between  five  l’s  and  one  5;  five  2’s  and 
two  5’s;  five  3’s  and  three  5’s;  five  4’s  and  four  5’s. 
Rely  heavily  upon  the  arrays  constructed  by  each 
child  to  review  what  has  been  already  learned 
about  the  Commutative  Property  of  Multiplication. 

•  Ask  a  pupil  (or  pupils)  to  show  each  of  the 
M.  facts  learned  so  far  in  which  5  is  a  factor.  The 
following  should  be  shown: 

1X5  =  5 

2  X  5  =  10 

3  X  5  =  15 

4  X  5  =  20 

As  was  noted  earlier,  pupils  should  begin  to 
understand  that,  as  these  facts  which  were  once 
learned  in  other  tables  are  being  listed  in  this 
table  for  5’s,  so  each  new  table  of  M.  facts  being 
learned  contains  M.  facts  of  other  tables  yet  to  be 
listed.  Eventually,  when  they  explore  the  table 
of  M.  facts  for  9,  there  will  actually  be  only  one 
new  M.  fact  to  be  learned,  9  X  9  =  81. 

•  Under  the  facts  just  shown  on  the  chalkboard, 
show  the  M.  facts  involving  5  which  are  yet  to  be 
learned.  Have  pupils  tell  the  factors. 


We  Know 

We  Must  Learn 

1X5  =  5 

5  X  5  =  ? 

2  X  5  =  10 

6  X  5  =  ? 

3  X  5  =  15 

7  X  5  =  ? 

4  X  5  =  20 

8  X  5  =  ? 

9  X  5  =  ? 
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•  Many  children  (perhaps  most)  should  be  able 
to  use  the  known  facts  to  help  find  the  products  of 
the  unknown  facts.  (This  is  putting  the  distributive 
property  to  work.)  Ask  if  anyone  can  find  the 
product  for  six  5’s  by  using  known  facts. 

There  are  several  possibilities  in  solving  this: 

a.  Six  3’s  +  six  2’s 

b.  Six  2’s  +  six  2’s  -f-  six  l’s 

c.  Six  4’s  +  six  l’s 

•  Be  sure  to  permit  pupils  to  utilize  what  they 
have  discovered  as  products  for  the  unknown  facts. 
For  example,  after  the  children  have  found  the 
product  for  6X5,  encourage  them  to  use  this 
information  as  well  as  other  known  information  to 
find  the  products  for  8X5  and  9X5. 

Using  the  Text  Pages 

•  Your  more  capable  children  should  have  no  diffi¬ 
culty  with  the  written  work.  They  may  wish  to 
construct  arrays  with  objects  at  their  desks  for  some 
of  these  exercises. 

•  You  may  find  it  desirable  to  read  the  material 
with  the  slower  learners  as  they  do  the  written  work. 
It  is  very  important  that  they  understand  what  to 
do  in  each  written  exercise. 

•  In  order  to  reinforce  the  idea  of  pairs  of  M. 
facts,  it  would  be  desirable  to  write  the  two  tables 
of  M.  facts  side  by  side.  This  enhances  the  possi¬ 
bility  of  seeing  the  relationship  between  any  pair 
of  M.  facts  in  the  two  tables. 

•  The  oral  work  could  just  as  well  be  assigned 
as  written  work.  The  primary  advantage  in  doing 
it  orally  is  to  give  you  the  opportunity  to  assess  the 
understanding  and  mastery  of  your  pupils. 


Individualizing  Instruction 

•  Duplicate  a  sheet  with  headings  and  informa¬ 
tion  as  suggested  below: 


One 

Other 

Product 

Factor 

Factor 

M.  Fact. 

35 

5 

7 

.  ?  _ 

30 

5 

6 

_  ?  _ 

•  All  pupils  may  write  sentences  in  the  follow¬ 
ing  form  for  extra  practice  with  the  M.  facts: 


Let  A  represent  one  of  two  factors  and  □  represent 
the  other  factor  of  the  product  represented  by  O  • 

•  Pupils  may  find  products  on  a  number-line 
picture  for  pairs  of  M.  facts  in  which  5  is  a  factor. 

•  Have  all  pupils  make  a  chart  like  the  following 
in  which  all  M.  facts  learned  so  far  are  shown. 


X 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 
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Copy  and  finish  each  of  Ex.  13-18  to  show  a  M.  fact. 
Then  show  the  other  M.  fact  to  make  a  pair. 


13.  20  =  5  X  „?1 

14.  35  =  _?Z  x  5 

15.  45  =  5  x  -?.9 

16.  30  =  5  x  _?_6 

17.  15  =  .??  x  5 

18.  40  =  _?_8  x  5 


19. 


Copy  and  finish  the  tables  started  above. 

4  x  5  =  2  0  5  x  5  =  2  5  6  x  5  =  30  7  x  5  =  35  8  x  5  =  40 

5x4=20  5x5=25  5x6=30  5x7=35  5  x  8=40/ Oral  problems  [O] 


Think  and  say  the  answers  for  Ex.  20-22. 


20.  If  you  put  5  small  ice  cubes  in  each  glass,  how 
many  ice  cubes  will  you  need  for 

a.  6  glasses?  3o  b.  9  glasses?  45  e.  4  glasses?  20 


21.  A  large  bottle  of  orange  soda  fills  5  glasses.  How 
many  glasses  can  you  fill  with 

a.  7  bottles  of  soda?  35  b.  5  bottles  of  soda?  25 

22.  If  a  small  glass  of  orange  soda  costs  5$,  how  much 
must  you  pay  for 

a.  8  glasses ?404  b.  4  glasses?  20*  c.  9  glasses?  45* 


Say  the  products  by  rows  and  then  by  columns. 

abcde  fgh^ 

23.  5  X  525  4  x  936  5  x  2  io5  X  0  0  5  x  8  4o9  x  3  275  x  7  35  9  x  5 

28 

24.  3x  927  0x5o  5x9  45  1x5s  4x6  24  7x5  35  8x4  32  4x7 

30 

25.  6  X  424  2  X  5  'o  5  X  3  153  X  7  2'  9  X  4  3  x  8  24  6  X  5  305  x  6 

20 

26.  3  x  5  15  3  X  6  is  5  X  4  2o4  x  8  328  x  5  4o7  X  4  2s5  x  1  5  4x5 
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are  nine  new  M.  facts.  Which  facts  are  they?  5x5=25 

5x6  =  30  5x7=35  5x  8  =  40  5x  9=45  6x5  =  30  7x5  =  35  8x5  =  40  9x5  =  45 

2.  Starting  with  the  answers  for  5  X  1  and  1x5, 

.  .  0  and  5 

one  of  which  two  digits  is  always  used  in  one’s  place? 

3.  6  x  5  =  30  Why  must  35  be  the  product  of 

7  X  5?1  more  5  is  shown. 


4.  For  these  tables  of  M.  facts,  when  are  the  products 

When  both  factors  are  odd  numbers  w,.  , 

odd  numbers?  When  are  they  even  numbers? 

J  is  an  even 

number 

5.  If  we  should  show  10  x  5,  11x5,  and  12  X  5 
at  the  end  of  the  table  of  M.  facts  for  5’s,  what  products 
would  be  shown?  so,  55,  and  60 


Tell  which  multiplications  are  shown  wrong,  and  why. 

XX  X 


57 

7.  105 

8.  149 

9.  152 

10.  $0.68 

5 

8 

5 

6 

5 

275 

840 

706 

912 

$3.00 

Ex.  6:  5x5  =  25,  25+3  =  28  Ex.  8:5x  9=45, 5x4  =  20, 20+4  =  24  Ex.  10:  5x6=30,  30+4  =  34 

11.  Cover  the  products  shown  in  the  tables  above.  Say 
the  products.  Do  not  take  the  facts  in  order.  Then 
make  Study  Cards  for  the  facts  you  do  not  know. 
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Pupil’s  Objectives 

(a)  To  bring  together  M.  facts  for  5’s  and  for  5; 
and  (b)  to  review  what  has  been  learned  about  M. 
facts  in  earlier  lessons. 

Background 

This  page  follows  logically  the  material  that  has 
been  covered  in  which  5  is  a  factor.  These  are  the 
last  tables  of  M.  facts  that  will  be  studied  formally 
in  this  book.  Take  this  opportunity  to  focus  atten¬ 
tion  on  the  following  ideas: 

a.  Commutative.  The  order  in  which  the  factors 
are  multiplied  will  not  affect  the  product. 

b.  Distributive.  We  may  use  addition  to  help  find 
a  product.  Adding  products  of  two  particular 
known  facts  gives  the  product  of  an  unknown  fact. 

c.  Identity  element.  When  1  is  one  factor,  the 
product  is  equal  to  the  other  factor. 

Pre-Book  Lesson 

•  Before  turning  to  the  oral  work  in  the  text, 
you  may  use  either  of  the  following  activities: 

a.  Have  pupils  refer  to  the  M.  charts  they  have 
prepared  which  include  all  the  M.  facts  they  have 
learned  to  date.  Ask  questions  about  known  factors 
and  unknown  products.  Have  pupils  ask  questions 
of  each  other.  Be  sure  each  child  can  use  the  chart 
correctly. 

b.  Or,  you  may  prefer  to  use  the  Show  the  Answer 
game.  Write  sentences  on  the  chalkboard,  each 
showing  an  unknown  product.  Have  pupils  hold 
up,  on  a  signal,  the  correct  numeral  to  show  the 
product. 

•  Review  briefly,  but  carefully,  the  ideas  and 
skills  involved  in  remembering  tens  in  multiplica¬ 
tion  with  2-  and  3-digit  numerals. 


Using  the  Text  Page 

•  You  may  prefer  to  have  each  pupil  work  with 
a  partner  for  a  short  time  so  as  to  help  him  identify 
those  facts  needing  additional  study.  Emphasize 
that  the  role  played  by  the  partner  is  that  of  helper 
who  assists  the  pupil  to  help  himself,  rather  than 
that  of  a  critic  who  tries  to  find  his  partner’s  mis¬ 
takes.  Suggest  that  pupils  use  the  tables  of  facts 
at  the  top  of  page  320  and  vary  the  order. 

•  In  discussing  the  questions  on  page  320,  be 
sure  to  emphasize  the  properties  discussed  in  the 
Background  section. 

Individualizing  Instruction 

•  Pupils  who  have  three  or  more  errors  in  saying 
the  products  at  the  top  of  page  320  may  make 
cards  for  matching  (the  fact  on  one  card  and  the 
answer  on  another) .  On  the  back  of  each  fact  card 
pupils  may  draw  an  array  (dots,  x’s,  and  so  on)  to 
illustrate  the  M.  fact. 

•  Slower  learners  may  work  these  problems: 

a.  How  many  pennies  are  there  in  4  piles  of  7 
pennies? 

b.  If  6  children  can  ride  on  a  bobsled,  how  many 
can  ride  on  5  bobsleds  of  the  same  kind? 

c.  Nine  flowers,  each  with  4  petals,  have  how 
many  petals  in  all? 

d.  If  it  takes  5  nails  to  fasten  down  a  board,  how 
many  nails  will  be  needed  for  8  of  the  boards? 

e.  Tom’s  team  made  5  runs.  Dick’s  team  made 
4  times  that  number  of  runs.  How  many  runs  did 
Dick’s  team  make? 

f.  Ann  is  going  to  learn  7  new  spelling  words  a 
day.  How  many  words  will  she  learn  in  5  days? 

g.  If  9  large  strawberries  fill  a  dish,  how  many 
such  strawberries  will  you  need  for  4  dishes? 
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Pupil’s  Objective 

To  have  practice  in  using  the  symbols  >,  <, 
and  =  to  make  true  sentences. 

Background 

The  symbols  >  and  <  were  introduced  very 
early  in  the  text  and  ideas  they  represent  have  been 
used  a  great  deal  throughout  the  entire  program. 
The  primary  purpose  of  the  written  work  on  page 
321  is  to  give  pupils  practice  in  using  the  many 
operations,  facts,  and  concepts  they  have  learned 
thus  far.  The  pupil  should  think  of  each  sentence 
as  containing  two  names.  Each  name  is  written  in 
parentheses.  The  pupil  determines  the  numbers 
being  named.  Then  he  must  decide  whether  the 
first  number  named  is  greater  than,  less  than,  or 
equal  to  the  second  number  named,  and  use  the 
appropriate  symbol  to  denote  this  relationship. 
Emphasize  the  idea  that  to  write  true  sentences  he 
must  use  the  correct  symbols. 

Pre-Book  Lesson 

Depending  upon  the  extent  you  deem  it  neces¬ 
sary,  review  the  four  operations,  and  the  various 
forms  in  which  each  may  be  shown.  Also,  discuss 
the  general  idea  of  renaming  numbers.  Be  sure  your 
pupils  understand  the  skill  of  remembering  as  it 
applies  to  multiplication  and  carrying  as  it  applies 
to  addition. 


Using  the  Text  Page 

Observe  the  work  of  slower  learners.  If  they  are 
having  difficulty  with  the  written  work  as  it  stands, 
modify  the  assignment  so  that  pupils  show  the 
numbers  named  in  each  sentence.  Perhaps  you 
will  assign  only  selected  exercises.  If  an  assignment 
seems  unusually  long,  slower  learners  feel  a  sense  of 
defeat  and  so  never  really  get  started. 

Individualizing  Instruction 

•  It  may  be  necessary  to  prepare  simpler  exer¬ 
cises  for  slower  learners  to  have  practice  in  using  the 
symbols  <  and  > .  If  so,  try  some  like  the 
following. 

(6  X  4)  (5  X  5) 

(36  4-  4)  ...  (4  X  2) 

(5  X  7)  ...  (8  X  4) 

•  The  enrichment  material  is  for  all  those  who 
may  be  ready  to  find  relationships  among  numbers. 
In  working  these  exercises,  they  are  actually  using 
compensation  in  that  subtracting  from  one  addend 
compensates  for  adding  to  another.  Permit  all 
pupils  to  try  these  exercises.  If  it  is  obvious  that 
some  pupils  are  having  difficulty,  suggest  some 
alternate  work.  (Perhaps  some  of  the  suggestions 
at  the  end  of  the  chapter  would  be  more  appro¬ 
priate.) 


NOTES 
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*  Although  finding  the  mean  average  is  deferred  until  grade  4 
the  essence  of  the  idea  is  used  here. 


Using  >  or  <  or  = 


Equalities  and  inequalities  [W] 

Do  the  work  in  the  ( )’s.  Then  copy  each  example, 
writing  >  for  is  greater  than  or  <  for  is  less  than  or 
=  for  is  equal  to.  Then  copy  again,  using  only  =  or  ^ . 


1.  (i  of  24)  .?.  (24  4) 

2.  (9  x  4)  _?_  (5  x  5) 

3.  (412  -  380)  _?.  (8  x  4) 

4.  (508  -  487)  3.  (215  -  88) 

5.  (32  +  8)  3_  (18  -7-  3) 

6.  (3  X  87)  J>.  (4  x  65) 

7.  (4  of  27)  (36  4) 


8.  (206  x  4)  .?.  (258  x  3) 

9.  (513  -  98)  3.  (2  x  188) 

10.  (7  x  4)  3,  (A  of  18) 

11.  (179  +  288)  3_  (3  x  287) 

12.  (6  x  143)  (2  x  429) 

13.  (84  x  5)  3.  (6  x  22) 

14.  (56  x  3)  J_  (4  x  48) 


Do  You  Like  to  Try  New  Things? 

Enrichment  [W] 

1.  23  +  23  +  23  =  69.  Write  a  M.  example  you 
can  use  to  find  the  answer.  3x23 

2.  a.  10  +  11  +  12  =  33  b.  3  X  11  =  33 

*  Change  2a  to  a  new  addition  example  from  which  the 

multiplication  example  in  2b  can  be  written.  1 1  +  1 1  +  11 

3.  Change  each  of  Ex.  a-f  to  a  M.  example. 

a.  10  -f-  12  -f-  143x12  b.  8  -f-  16  -f~  12  3x12c.  12  H-  9  -f*  6  3x9 
d.  15  -j-  13  +  II3X13  e.  11  +  9  +  13 3x n f.  20  -j-  24  +  22  3x22 

4.  Make  6  A.  examples  which  can  be  changed  to  M. 
examples  having  the  same  answer.  Use  2-place  numerals. 

5.  Write  6  A.  examples  using  3-place  numerals.  Make 
3  of  them  so  they  can  be  written  as  M.  examples. 

(three  hundred  twenty-one)  321 


Finding  Unknown  Products 

M.  facts  with  2,  3,  4,  5  at  factor  [W] 

Turn  to  page  319.  Use  rows  23-26,  and  show  the 
products  on  folded  paper. 


Practice  in 

Multiplication 

[w] 

$M 

1. 

5  X  108 

540 

Copy  and  multiply. 

6.  55  x  6  330  11. 

32  X  9  288 

16. 

5  x 

2. 

54  x  9 

486 

7. 

8  X  115  920 

12. 

54  X  7  378 

17. 

4  x 

$f.7$ 

3. 

6  X  154  924 

8. 

57  X  5  285 

13. 

6  X  132  792 

18. 

9  X 

$m 

4. 

7  X  140 

980 

9. 

4  X  159  636 

14. 

5  X  32  160 

19. 

7  X 

5. 

78  X  5 

390 

10. 

238  x  3  7i4 

15. 

43  X  8  344 

20. 

3  X 

$m 

♦  Extra  Problems. 

Work  Set  16. 

ooooo 


ooeoo 


D.  Facts  with  5  as  a  Factor 

Discovering  pairs  of  D.  facts  [O] 

1.  The  30  badges  on  the  board  make  how 
many  rows  of  5  badges  each?  30  5  =  n 

a.  You  can  use  the  picture  to  find  the  D. 
fact.  30  4-  5  =  ?  6 

b.  For  30  -5-  5  =  nj>  the  product  is  _?3P 
The  known  factor  is  _?5.  To  find  the 
unknown  factor,  you  can  use  what  M.  fact? 

c.  The  D.  fact  that  goes  with  the  D.5facf° 

you  found  is  30  _?6  =  5. 

d.  Say  the  set  of  M.  and  D.  facts  for  30 
and  its  factors  5  and  6. 


5  X  6  =  n  30 
6x5  =  n 


30-5-5  =  n  6 
30-5-6  =  n 


322  (three  hundred  twenty-two) 


30 


5 


Teaching  Pages  322  and  323 


Pupil’s  Objectives 

(a)  To  have  practice  in  all  multiplication  skills 
developed  to  this  time;  (b)  to  begin  to  learn  the 
division  facts  in  which  5  is  a  factor;  and  (c)  to 
become  acquainted  with  sets  of  M.  and  D.  facts  in 
which  5  is  a  factor. 

New  Word 

(page  322)  badges 

Background 

Your  pupils  have  had  experiences  with  solving 
division  problems  by  using  subtraction.  They  have 
learned  that  in  the  sentence  35-4-5  =  n,  n  repre¬ 
sents  the  number  of  times  that  five  can  be  sub¬ 
tracted  from  35.  As  an  initial  approach  to  a 
division  problem,  subtraction  can  be  used  to  make 
work  more  meaningful. 

The  children  have  also  learned  to  solve  division 
problems  by  using  known  multiplication  facts.  If 
children  know  the  M.  facts,  then  any  division 
sentence  of  the  type  35  4-  5  =  n  may  be  solved  by 
thinking  of  the  appropriate  M.  fact. 

Each  of  these  ideas  should  be  emphasized  as 
children  are  continuing  to  learn  new  M.  and  D. 
facts  in  order  to  give  them  maximum  understanding 
and  mastery  of  those  M.  and  D.  facts. 

Pre-Book  Lesson 

•  Write  the  sentence  30  4-  5  =  n  on  the  chalk¬ 
board.  Ask  a  child  to  read  the  sentence.  Empha¬ 
size  that  they  read  the  sentence  as  it  appears;  that 
they  should  not  try  to  give  the  answer.  Ask  pupils 
to  write  another  division  example  on  the  board 
which  asks  the  same  question. 

•  After  all  children  understand  what  they  are 
to  find,  discuss  the  use  of  subtraction  to  find  the 
unknown  factor.  Do  this  as  you  place  cut-outs* 
on  the  flannel  board.  Make  certain  that  all  pupils 
know  there  are  30  objects  on  the  flannel  board. 
Again,  have  a  child  read  the  sentence.  Say,  “Let’s 
see  how  many  times  we  can  remove  5  things  (stars, 
rabbits,  birds,  and  so  on)  from  the  set  of  30.” 

•  See  17,  page  xix. 


Have  a  child  come  to  the  flannel  board  and  remove 
5  objects.  Encourage  children  to  place  each  subset 
removed  so  that  it  appears  separate  from  each 
other  subset.  Say,  “Ann  removed  one  set  of  5. 
How  many  objects  are  left?”  Continue  removing 
5’s  until  all  objects  of  the  original  set  have  been 
organized  into  subsets  of  5.  Your  flannel  board 
should  look  something  as  follows: 


Discuss  with  children  how  many  sets  of  5  have 
been  removed  from  the  set  of  30.  Help  pupils 
realize  that  the  number  of  5’s  we  can  remove  from 
30  is  the  answer  for  the  division  sentence  written 
on  the  board,  30  4-  5  —  n. 

•  This  is  the  logical  time  to  relate  division  to 
the  known  multiplication  facts.  Ask  children  to 
tell  the  multiplication  facts  that  could  be  used  to 
help  find  the  solution  to  a  particular  division  sen¬ 
tence.  After  the  M.  facts  are  shown,  review  the 
factors-product  relationship  involved  and  show  the 
complete  set  of  M.  and  D.  facts  as  is  done  below 
for  the  D.  sentence  30  4-  5  =  n. 

5X6  =  30  30  4-  5  =  6 

6X5  =  30  30  4-6  =  5 

Using  the  Text  Pages 

•  The  written  work  at  the  top  of  page  322  may 
be  used  to  diagnose  previous  learnings  in  multipli¬ 
cation  or  may  be  used  for  additional  practice. 
Doing  these  exercises  should  provide  a  basis  for 
pupils  to  decide  whether  or  not  they  know  the  M. 
facts  that  have  been  taught.  This  material  may 
be  used  at  any  time.  It  does  not  necessarily  have 

Teacher’s  Page  322 


to  precede  the  oral  work  on  the  remainder  of 
these  two  pages. 

•  Have  pupils  construct  arrays  in  connection 
with  the  oral  work  on  pages  322  and  323.  This 
should  help  pupils  in  discovering  and  stating  the 
pairs  of  division  facts  with  5  as  a  factor. 

•  Use  any  teaching  aid  or  method  you  consider 
appropriate  in  helping  children  visualize  the  divi¬ 
sions  for  Ex.  15-22  at  the  bottom  of  page  323. 
Children  must  develop  understanding  of  each  fact 
while  they  are  acquiring  mastery  of  that  fact. 
Constructing  arrays  with  objects  or  making  dot 
arrays  usually  helps  pupils  to  see  the  set  of  facts 
associated  with  any  given  pair  of  factors.  For 
example,  in  an  array  for  factors  4  and  5,  the 
product  can  be  found  by  counting  the  number  of 
dots.  For  a  given  factor  and  product,  the  unknown 
factor  can  be  found  by  making  an  array  in  which 
the  total  number  of  dots  shows  the  product  and  the 
number  of  dots  in  each  row  shows  the  known 
factor.  By  counting  the  rows,  the  unknown  factor 
can  be  found. 

Individualizing  Instruction 

•  Pupils  may  also  make  arrays  to  illustrate  the 
distributive  property.  The  following  array  for 
5X7  shows  that  you  can  distribute  multiplication 
of  7  over  its  addends  4  and  3,  and  not  change  the 
product.  This  is  realized  when  we  note  that  five 
rows  of  four  dots  on  the  left  side  plus  five  rows  of 
three  dots  on  the  right  side  make  the  total  number 


of  dots  in  both  arrays.  Thus,  we  can  say  that 
5  X  7  =  (5  X  4)  +  (5  X  3). 

4  3 


5 


•  More  capable  children  may  discover  that  the 
above  array  also  shows  that  division  of  35  can  be 
distributed  over  its  addends  20  and  15,  and  not 
change  the  answer.  Ask  questions  such  as  the 
following  to  help  pupils  use  the  array  in  a  mean¬ 
ingful  way: 

a.  How  many  5’s  in  20?  (4) 

b.  How  many  5’s  in  15?  (3) 

c.  How  many  5’s  in  35?  (7) 

The  sum  of  the  answers  for  the  two  divisions  is  the 
same  as  that  for  35  -f-  5.  Thus,  we  can  say  that 
35  5  =  (20  ^  5)  +  (15  -t-  5). 

•  Have  children  draw  arrays  and  write  sentences 
in  as  many  different  ways  as  they  can  to  illustrate 
5X7.  Do  the  same  for  other  M.  facts  in  which 
5  is  a  factor. 

•  All  pupils  should  be  able  to  write  each  of 
Ex.  15-22  using  another  division  form. 

•  Use  Extra  Problems  Set  16  as  needed. 


NOTES 
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2.  If  you  pin  40  badges  on  8  sheets  of  paper,  the  same 
number  on  each  sheet,  how  many  badges  will  you  put  on 
each  sheet? 

a.  Is  the  number  sentence,  40  4-  8  =  n?  Explain. 

b.  What  is  the  product ?4othe  known  factor?  8 

c.  Draw  a  dot  picture  or  show  a  M.  fact  on  the  board 
to  find  the  unknown  factor.  8x5  =  40 

d.  Say  the  set  of  M.  and  D.  facts  for  the  product  40 
and  its  factors  8  and  5.  5x8=40  40=5  =  8 


Say  the  two  D.  facts  in  the  set  of  M.  and  D.  facts  for 

10-2=5  10-5=2  20-4=5  20-5=4 

3.  10;  factors  2  and  5.  4.  20;  factors  4  and  5. 

5.  5  x  5  =  25,  so  25  4-  5  =  5.  Is  there  another  D. 
fact  to  go  with  this  one  to  make  a  pair  ?N  Why?  The  factors  are  equal. 

[w] 

Copy  and  finish  each  of  Ex.  6-14.  If  you  need  help, 
draw  dot  pictures.  Then  show  the  D.  facts  in  the  same  set. 

5-5=1  5-1=5  35-7=5  35-5=7  40-5=8  40-8=5 

6.  5  =  5  x  _?i  9.  35  =  7  x  _?5  12.  40  =  5  x  _?* 

30-5=6  30-6=5  20-4  =  5  20-5  =  4  15-5  =  3  15-3  =  5 

7.  30  =  _?5  X  6  10.  20  =  _?_4  x  5  13.  15  =  _?_5  x  3 

45-5=9  45-9=5  10-5  =  2  10-2=5  25-5  =  5 

8.  45  =  5  x  _??  11.  10  =  5  x  -?_2  14.  25  =  5  x  _?_s 


Study  the  work  in  Ex.  A  and  B.  Ex.  B  shows  how  to 
check  Ex.  A. 

Show  work  as  in  box  B  to  check  each  of  Ex.  15-22. 
Then  write  the  example  with  the  correct  answer. 


5  5  5  5 

4  3  3  4 

15.  6)30  17.  7)35  19.  9)45  21.  8)40 

5 

9  8  7  4 

16.  5)45  18.  5)40  20.  5)35  22.  5)25 
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*  Of  course,  in  finding  a  fractional  part,  sets  language  is  understood.  Pupils  are  reminded 
here  that,  as  on  pages  310-311,  they  can  find  the  number  for  a  part  of  a  set  by  using  division. 


Division  Facts 
Answer  5 


5-1  =  5 
10  ■*-  2  =  5 

5 

15  3  =  ? 


and  so  on  ti 


45  -f  9  =  ? 


Working  with  D.  Facts 

With  a  factor  5  [W] 

Copy  and  show  the  products.  Under  each,  show  the 
D.  facts  or  fact  in  the  set  of  M.  and  D.  facts. 

1.  5  x  840  3.  7  x  535  5.  5  x  6  30  7.  5  x  945 

40-5=8  40-  8=5  35-  7=  5  35  -  5  =  7  30-  5  =  6  30-  6  =  5  45-  5  =  9  45  -  9=5 

2.  9  x  545  4.  5  x  5  25  6.  4  X  5  20  8.  3  x  5 is 

45-9=5  45-5=9  25-5  =  5  20-4  =  5  20-5  =  4  15-3=5  15-5=3 

*  ~k  of  20  is  _?_.  Remember,  for  Ex.  9  you  can  divide  to 
find  the  answer.  20  4  =  5,  so  i  of  20  is  5. 

Copy  and  finish  Ex.  10-26. 


9. 

i 

4 

of 

20 

5 

15. 

i 

z 

of 

32 

4 

21. 

i 

z 

of 

45  9 

10. 

1 

Z 

of 

30 

5 

16. 

i 

z 

of 

30 

6 

22. 

i 

z 

of 

405 

11. 

1 

of 

36 

9 

17. 

i 

7 

of 

35 

5 

23. 

1 

z 

of 

OO 

O 

12. 

1 

Z 

of 

27 

9 

18. 

1 

Z 

of 

20 

4 

24. 

1 

2 

of 

105 

13. 

1 

5 

of 

35 

7 

19. 

1 

z 

of 

25 

5 

25. 

1 

z 

of 

2U 

14. 

1 

7 

of 

28 

4 

20. 

1 

z 

of 

24 

8 

26. 

1 

z 

of 

162 

27.  Copy  and  finish  the  tables  of  D.  facts  at  the  left. 

20-4  =  5  25-5  =  5  30-6  =  5  35-7  =  5  40-8  =  5 


Say  the  answers  by  rows  and  by  columns. 


Mental  work  [O] 


a 

b 

c 

d 

28. 

9l36< 

35  57 

i  of  102 

24  4-  83 

29. 

5l40e 

iof  255 

3l24s 

iof  246 

30. 

i  of  24* 

3]2? 

i  of  455 

4l28? 

31. 

35  *  Ti 

30  6s 

36  -5-  49 

i  of  273 

32. 

i  of  3ft 

z  of  405 

20  -1-  54 

8)324 

33. 

5l25s 

32  -i-  84 

32  48 

21  -  73 
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e 

9]45s 
27  -  93 
siios 

51306 
7  of  284 

7135  5 
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Pupil’s  Objectives 

(a)  To  review  all  that  has  been  learned  about 
multiplication  and  division  facts  in  which  5  is  a 
factor;  (b)  to  write  the  tables  of  division  facts  in 
which  5  is  a  factor;  and  (c)  to  have  oral  practice 
with  D.  facts  learned  so  far. 

Background 

The  factor  5  is  the  last  one  to  be  developed 
formally  at  this  grade  level.  In  all  probability 
many  pupils  will  learn  most  if  not  all  of  the  multi¬ 
plication  and  division  facts  with  factors  greater 
than  5.  However,  those  facts  will  not  be  considered 
as  a  formal  part  of  the  program  at  this  time. 

Your  pupils  have  learned  that  for  any  given  pair 
of  unequal  factors  there  is  a  set  of  four  M.  and  D. 
facts.  When  the  factors  are  equal,  there  are  only 
two  facts  in  the  set.  The  inverse  relationship  of 
multiplication  and  division  by  a  number  makes  it 
possible  to  think  of  any  M.  or  D.  fact  and,  in  turn, 
determine  the  other  fact  or  facts  in  its  set  of  M. 
and  D.  facts. 

Two  different  forms  of  division  examples  have 

n 

been  introduced — 24  -r-  4  =  n  and  4)24.  In 
connection  with  sets  of  items,  a  third  form  of  sen¬ 
tence  is  used — “j  of  24  marbles  is  _  ?  _  marbles” 
or,  in  short  form,  of  24  is  _  ?  The  solution 
requires  division.  Pupils  should  be  helped  to  read 
sentences  of  this  type  before  they  are  to  be  expected 
to  determine  the  operation  for  solving.  Only  when 
they  realize  that  they  are  to  find  1  of  the  4  parts 
of  the  same  size  in  a  set  of  24,  will  they  come  to 
understand  that  division  can  be  used  to  find  the 
solution.  In  this  particular  instance,  we  divide  24 


by  the  whole  number  4  since  4  is  the  number  of 
each  of  the  equivalent  sets. 

You,  as  the  teacher,  will  realize  that  we  can  find 
the  solution  to  a  sentence  of  this  type  by  dividing 
by  the  reciprocal.  Four  is  the  reciprocal  of  £. 
Therefore  we  can  divide  by  4  to  find  the  solution 
for  the  sentence  i  X  24  =  n.  We  do  not  say  that 
\  of  24  is  _  ?  _  is  a  division  sentence.  But,  we  say 
that  we  can  use  division  to  find  the  solution  to  this 
type  of  sentence. 

Pre-Book  Lesson 

Review  and  summarize  in  any  way  you  deem 
appropriate  for  your  pupils  so  that  you  are  satisfied 
with  their  understanding  of  the  following: 

a.  For  two  unequal  factors  there  is  a  set  of  four 
M.  and  D.  facts. 

b.  For  two  equal  factors,  there  is  a  set  of  two  M. 
and  D.  facts. 

c.  There  are  two  different  forms  of  division 
examples. 

d.  We  can  find  the  answer  to  a  sentence  for 
finding  one  part  of  a  set  by  dividing. 

Using  the  Text  Page 

•  By  this  time  your  pupils  should  be  able  to  do 
these  written  exercises  with  no  great  difficulty. 
You  may  wish  to  have  the  children  complete  the 
two  tables  of  division  facts  before  doing  Ex.  9-26. 
Be  certain  they  see  how  they  can  use  the  facts  in 
the  first  table  in  working  some  of  these  exercises. 

•  Have  pupils  work  in  pairs  for  rows  28-33  and 
say  rows  or  columns  of  answers  to  each  other. 
More  capable  children  may  work  with  those  who  are 
not  sure  about  a  particular  answer. 
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Pupil’s  Objectives 

(a)  To  write  questions  for  M.  and  D.  problems 
based  on  given  information;  (b)  to  have  practice 
in  translating  problem  situations  into  number 
sentences;  (c)  to  show  the  M.  or  D.  fact  for  each 
number  sentence;  and  (d)  to  have  mixed  com¬ 
putational  practice  in  finding  the  number  for  n. 

New  Words 

corks ,  popguns 

Background 

The  role  of  translating  a  problem  situation  into 
a  number  sentence  has  been  discussed  previously. 
In  this  lesson,  the  act  of  translating  must  be  pre¬ 
ceded  by  the  making  of  an  M.  or  D.  question  for 
the  problem  situation  as  was  done  in  connection 
with  addition  and  subtraction.  Pupils  should  be 
told  to  think  about  the  information  for  a  problem 
in  an  effort  to  arrive  at  a  question  which  relates 
it  in  a  meaningful  way. 

Pre-Book  Lesson 

•  Use  some  appropriate  classroom,  school,  or 
community  information  for  problems  using  either 
multiplication  or  division.  Write  on  the  chalk¬ 
board  information  like  the  following: 

a.  21  children;  7  cars. 

b.  6  cars;  5  children  in  each  car. 

Ask  pupils  if  they  can  make  up  a  problem  ques¬ 
tion  using  any  of  the  information  written  on  the 
board.  Have  pupils  discuss  the  information,  how 
it  may  be  related  to  state  a  question,  and  the 
various  types  of  questions  that  may  be  stated. 

•  Write  two  types  of  information  on  the  chalk¬ 


board,  one  for  a  partitive  situation,  and  one  for  a 
measurement  situation  and  have  pupils  explain  the 
difference. 

a.  28  children;  7  cars 

How  many  in  each  of  the  cars? 

b.  28  children;  4  children  in  each  car. 

How  many  cars  are  needed? 

•  Have  pupils  write  an  ^-sentence  for  each  of 
the  problems  mentioned  in  this  Pre-Book  Lesson. 

Using  the  Text  Page 

•  Be  sure  the  children  understand  the  three 
distinct  parts  of  the  written  assignment  at  the  top 
of  the  page. 

a.  Write  a  division  or  multiplication  question. 

b.  Write  an  n-sentence. 

c.  Show  the  correct  M.  or  D.  fact. 

•  For  the  exercise  at  the  bottom  of  the  page, 
caution  pupils  to  do  the  work  inside  the  parentheses 
first.  You  may  wish  to  have  pupils  follow  the 
procedure  shown  below  for  Ex.  1. 

1.  (|  of  36)  +  (i  of  27)  =  n 
9  +  9  =  n 

18  =  n 

Individualizing  Instruction 

•  Ask  selected  pupils  to  read  questions  they  have 
written  for  the  information  given  at  the  top  of  the 
page.  Discuss  these  questions  and  have  pupils  tell 
why  they  are  (or  are  not)  appropriate. 

•  Most  pupils  will  find  it  interesting  and  chal¬ 
lenging  to  make  sentences  of  their  own  like  those 
at  the  bottom  of  the  page.  Permit  pupils  to  be  as 
creative  as  they  wish.  However,  they  must  be 
prepared  to  explain  their  work. 
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Writing  M.  and  D.  Problem  Questions 


[WJ 

For  Ex.  1,  a  D.  question  might  be,  How  many  monkeys 
are  on  each  stick?  The  w-example  is  16  ^  4  =  n.  The 
D.  fact  is  16  4-4  =  4. 

1.  16  monkeys,  the  same  number  on  each  of  4  sticks 

Write  a  question  to  make  a  D.  problem  for  each  of 
Ex.  2-4.  Then  write  the  ^-example  and  show  the  D.  fact. 

2.  40  chicks,  8  chicks  in  each  box 

How  many  boxes  are  needed?  40+8=n  40+8=5 

3.  45  chicks,  distributed  equally  among  5  boxes 

How  many  chicks  are  in  each  box?  45  4-  5  =  n  45-^5=9 

4.  35  cows,  5  in  each  of  the  groups 

How  many  groups  of  cows  are  there ?  35  4-  5  =  n  35  +  5  =  7 

Write  a  question  to  make  a  M.  problem  for  each  of 
Ex.  5-8.  Then  write  the  ^-example  and  show  the  M. 
fact  to  use.  For  Ex.  5,  you  might  write,  “How  many 
popguns  are  in  the  5  piles?  5x7  =  n  5x7  =  35” 


5.  5  piles,  7  popguns  in  each  pile 

6.  8  corks  in  each  of  5  bags  5Hr8=Ty  °"? 

7.  5  shelves,  9  popguns  on  each  shelf  5  shelv*s 

8.  6  boxes,  5  corks  in  each  box  =m°"y  c°£  5°le3o" ,he  6  box*s  ? 


Working  with  17 


Copy  each  example  showing  the 

1.  (i  of  36)  +  (s  of  27)  =  n 

2.  «  =  (3  X  5)  +  (18  -  12) 

3.  (45  *  5)  +  (28  4-  4)  =  n 

4.  (27  +  46)  +  (8  x  5)  ='  M 


A.,S.,M.,D.  [W] 

correct  number  for  n. 

5.  (5  X  8)  -  (40  4-5 )  =  n 

6.  (82  -  46)  +  (22  +  19)  =  n 

7.  (107  +  215)  -  (480  -  296) 

8.  (7  X  5)  +  (6  X  0)  =  n 
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*Here,  too,  in  finding  a  fractional  part,  sets  language  is  understood. 


l 

5)5 

CM  O 

H 

1 

Table  of  D.  Facts,  Dividing  by  5 

3  4  5  6  7 

5)l5  5)20  5)25  5)30  5)35 

Ur 

o  CO 

9 

5)45 

5 

5 

Table  of  D.  Facts,  Answer  5 

5  5  5  5  5 

5 

5 

i5? 

2)10 

3)15"  4)20  5)25  6)30  7)35 

8)40 

9)45 

M.  and  D.  relationships  [O] 

1.  Study  the  tables  above.  Find  ways  to  help  you  to 
learn  the  facts,  as  you  did  with  the  tables  on  pages  293 
and  308.  Make  Study  Cards  if  you  need  them. 


For  each  of  Ex.  2-19,  tell  how  to  use  the  given  fact  to 
find  the  unknown  product  or  factor. 


2. 

5  x 

7  = 

35, 

8.  20  -  5 

=  4, 

14. 

.5x7  = 

=  35 

so 

7  x 

5  = 

n  35 

so  20  n  = 

=  5 

so 

II 

00 

X 

in 

40 

□ 

3. 

36 

-  4 

=  9, 

9.4x7  = 

=  28, 

*15. 

,  i  of  14 

=  7 

so 

32 

-  4 

8 

=  n 

so  28  —  7  = 

4 

=  n 

so 

n  X  2  = 

14 

4. 

40 

-  5 

=  8, 

*10.  8x3  = 

-  24, 

16. 

,16-2 

=  8 

so 

45  -f 

-  5 

=  n 

so  i  of  24  = 

=  n 

so 

II 

00 

X 

CM 

16 

n 

5. 

6  x 

3  = 

18, 

11.  5  X  6  = 

=  30, 

17. 

27-3 

=  9 

so 

3  x 

6 

n  = 

18 

so  4  x  6  = 

24 

n 

so 

27  -  A  = 

=  3 

h. 

5  x 

9  = 

45, 

12.  25-5 

=  5, 

18. 

4x9  = 

=  36 

so 

i  of 

45  : 

5 

=  n 

so  5  x  6  : 

=  25 

so 

36  -  4  = 

9 

=  n 

7. 

3  X 

7  = 

21, 

*13.  i  of  36 

=  9, 

19. 

,5x7  = 

-  35 

so 

21 

-  3 

=  n 

so  n  X  4  = 

36 

so 

35  -  7  = 

5 

=  n 

♦  Extra  Examples.  Work  Set  79. 
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Pupil’s  Objectives 

(a)  To  organize  the  D.  facts  in  which  one  factor 
is  5;  and  (b)  to  use  a  helping  fact  to  find  an 
unknown  factor  or  product. 

Background 

Oral  work  affords  the  opportunity  for  you  to 
observe  pupils’  understandings.  Make  certain  your 
questions  and  guidance  encourage  pupils  to  show 
their  understanding  rather  than  merely  the  ability 
to  give  a  numerical  answer. 

In  this  lesson  you  should  look  for  evidence  of 
the  following  understandings.  Illustrative  exam¬ 
ples  are  identified  below. 

a.  Factor  X  factor  =  product 

The  order  of  the  factors  doesn’t  affect  the  prod¬ 
uct.  (Ex.  2,  5) 

b.  Product  -f-  factor  =  factor 

A  decrease  in  the  product  is  associated  with  a 
decrease  in  the  unknown  factor.  (Ex.  3) 

An  increase  in  the  product  is  associated  with  an 
increase  in  the  unknown  factor.  (Ex.  4) 

c.  Pairs  of  M.  facts  (Ex.  2,  5) 

d.  Pairs  of  D.  facts  (Ex.  3,  8,  17) 

e.  Sets  of  M.  and  D.  facts  (Ex.  7,  9,  12,  16, 
18,  19) 

f.  There  is  more  than  one  mathematical  sen¬ 
tence  which  requires  division  for  solving.  (Ex.  6, 
10,  13,  15) 

Pre-Book  Lesson 

•  Before  opening  the  pupil’s  text,  have  pupils 
make  two  tables  of  D.  facts  with  5  as  a  factor.  You 


may  wish  to  duplicate  a  page  for  pupils  to  work 
like  that  shown  below. 


5)5 

5jTo 

5JT5 

5)20 

5)25 

5)30 

1J5 

2JT0 

3JT5 

4)20 

5)25 

6)30 

5)35 

5)40 

5)45 

7)35 

8)40 

9)45 

•  Discuss  the  two  tables  of  D.  facts.  One  table 
shows  D.  facts  in  which  5  is  the  answer.  The  other 
shows  D.  facts  in  which  you  are  dividing  by  5. 
Be  sure  pupils  understand  this  difference. 

Using  the  Text  Page 

Use  the  pupil-prepared  tables  for  reference  in 
discussing  the  exercises  on  this  page.  Use  the 
chalkboard  and  construct  arrays  as  needed  to 
enhance  understanding. 

Individualizing  Instruction 

This  would  be  an  appropriate  time  to  have  all 
pupils  make  a  multiplication  chart  in  which  all 
M.  facts  studied  to  date  are  shown.  Such  a  chart 
was  suggested  in  connection  with  Teaching  Pages 
318  and  319.  It  would  save  time  if  you  duplicated 
an  empty  chart  for  this  purpose. 

Reminder 

Continue  to  maintain  the  following: 

a.  Ability  to  recognize  and  use  the  geometric 
shapes  and  terms  that  have  been  introduced 

b.  Ability  to  recognize  and  use  the  common 
units  of  measurement  that  have  been  taught 

c.  Ability  to  gather,  organize,  and  present  infor¬ 
mation  in  graphs,  tables,  and  charts 
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Pupil’s  Objective 

To  learn  to  add  and  subtract  mentally. 

Background 

As  with  all  suggested  enrichment  activities  in 
this  program,  this  page  of  exercises  is  designed  only 
for  those  pupils  in  your  class  who  are  ready  and 
able.  This  exercise  requires  that  pupils  be  flexible 
enough  to  adopt  quickly  newer  and  shorter  ways 
of  computation. 

The  method  of  addition  suggested  on  this  page 
is  an  application  of  the  Commutative  and  Asso¬ 
ciative  Properties  of  Addition.  Consider  the  exam¬ 
ple  43  +  35.  After  renaming  35  as  30  +  5,  the 
associative  property  allows  us  to  write  (43  +  30) 
+  5;  the  commutative  property  allows  us  to  write 
43  +  (5  -f-  30).  Again,  applying  the  associative 
idea,  we  write  (43  +  5)  +  30. 

In  adding  or  subtracting  with  2-place  numerals, 
one  of  the  numbers  is  renamed  to  show  tens  and 
ones.  As  a  result,  two  subtractions  or  two  additions 
follow — one  for  the  ones  and  one  for  the  tens. 

Pre-Book  Lesson 

For  those  pupils  you  consider  ready  to  do  work 


of  this  type,  write  the  example  43  +  35  on  the 
chalkboard.  Discuss  with  them  the  renaming  of 
one  of  the  numbers  and  then  the  addition  as  sug¬ 
gested  in  the  Background  section. 

Using  the  Text  Page 

•  Go  over  Ex.  1  and  2  orally  with  all  pupils 
and  then  assign  the  remainder  of  the  page  as 
written  work. 

•  Note  that  the  pupil  is  to  work  each  example 
in  his  head,  and  then  to  copy  it  with  the  answer. 
Then  he  is  to  copy  each  example  again  and  work 
it  the  way  he  has  been  working  it  up  to  this  time. 

Individualizing  Instruction 

You  may  wish  to  give  some  of  the  more  capable 
children  a  column  of  three  or  four  2-place  numerals 
to  work  with  in  this  way.  For  an  example  such  as 
52  +  27  +  84  +  16,  the  thinking  might  be: 

52  +  20  =  72 
72  +  7  =  79 
79  +  80  =  159 
159  +  4  =  163 
163  +  10  =  173 
173  +  6  =  179 


NOTES 
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*This  is  an  excellent  plan  for  computing  mentally.  Its  use  should  be  encouraged. 

Do  You  Like  to  Try  New  Things? 

Enrichment  [W] 

*  Try  adding  in  your  head. 

1»  43  +  35  =  n  35  =  5  +  30,  so  to  43  you  can 
add  first  5,  then  30. 

43  +  5  =  48  48  +  30  =  78  So,  43  +  35  =  _?jb 

2.  27  +  28  =  n  Think  this  way:  “28  =  8  +  _??° 

27  +  8  =  35  35  +  J20  =  ?55  So,  27  +  28  =  _?s” 

Work  each  of  Ex.  3-8  in  your  head  as  you  did  Ex.  1 
and  2.  Then  write  each  example  with  its  answer. 

3.  42  -t-  15  =  h7  4.  33  +  27  =  n  5.  62  +  27  =  n 

6.  19  +  18  =  n  7.  25  +  36  =  n  8.  39  +  35  =  n 

Now  copy  Ex.  3-8  and  add  to  see  how  many  correct 
answers  you  got  when  you  added  in  your  head. 

*  Now  try  subtracting  in  your  head. 

9.  58  -  37  =  n  37  =  7  +  30,  so  you  can  subtract 
first  7,  then  30. 

58  -  7  =  51  51  -  30  =  21  So,  58  -  37  =  _?2J. 

10.  62  -  28  =  n  Think  this  way:  “28  =  8  +  _??° 

62  -  8  =  54  54  -  _?2_o=  ?34  So,  62  -  28  =  _?3+” 

Work  each  of  Ex.  11-16  in  your  head,  as  you  did 
Ex.  9  and  10.  Then  write  each  example  with  its  answer. 

11.  89  -  42  =  n  12.  91  -  65  =  n  13.  72  -  25  =  n 

14.  73  -  19  =  n  15.  58  -  24  =  n  16.  69  -  34  =  n 

Now  copy  Ex.  11-16  and  subtract  to  see  how  many 
correct  answers  you  got  when  you  subtracted  in  your  head. 
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A  good  chance  for  a  quick  test!  One  factor  is  no  greater  than  5. 


Finding  Unknown  Factors 


D.  factt  with 

a  factor  2,  3,  4, 

or  5  [W] 

Write  answers 

on  folded 

paper. 

a 

7 

b 

2 

C 

A 

d 

g 

e 

7 

f 

9 

g  8 

1. 

4)28 

5 

5710" 

3 

9)36 

a 

5)40 

5)35 

4)36 

7 

3)24 

5 

2. 

5)2# 

9)27 

2T16 

4 

5)20 

2 

7)2 r 

2)14 

5 

9)45 

9 

3. 

8)3# 

9 

3j[5 

7 

6)24 

1 

7jl4 

3 

2)12 

6)30“ 

2 

3)27 

4 

4. 

2T18 

3)21 

9 

5j5~ 

O 

6)1# 

4)20 

A 

9)18 

4716 

A 

5. 

7)35 

A 

6)12 

4)32 

9 

5)30 

3712 

8)40 

9 

3JI8 

6. 

7)28 

2H0 

sW 

5715" 

8)24 

5)45 

4)24 

Many  Things 

Maintinanc*  [W] 

Show  the  set  of  M.  and  D.  facts  for  each  of  Ex.  1-3. 

I.  35  =  5  x  7  2.  36  =  4  x  9  3.  30  =  6  x  5 

5  x  7  =  35  35  =  5  =  7  4  x  9  =  36  36  =  4  =  9  6x5  =  30  30=6=5 

7x  5  =  35  35  =  7  =  5  9x4  =  36  36=9=4  5  x  6  =  30  30=5  =  6 

Copy  each  example  showing  the  number  in  place  of  n. 

4.  32  — (8x3)=  w  6.  n=  (18  =  6)  +  (24  =  4) 

5.  12  +  (24  -v-  6)  =  n  7.  n  =  (3  x  7)  +  (5  X  5) 

Show  the  D.  facts  that  go  with 
8.  8  x  5  =  40.  9.  5  x  9  =  45.  10.  8  x  4  =  32. 

40=  8  =  5  45  =  5  =  9  32  =  8  =  4 

40=5  =  8  45=  9  =  5  32  =  4  =  8 

Write  answers  estimated  to  the  nearest  ten. 

II.  48  +  32  so  13.  4  X  49  2ool5.  93  -  62  sol7.  54  +  fl 

12.  85  -  39  so  14.  31  X  4  120I6.  5  X  39  200 18.  62  x'^° 


For  Ex.  19-28  write  “Yes”  or  “No”  for  each  answer. 

19.  Are  18  ounces  less  than  1  pound?  No 
328  (three  hundred  twenty-eight) 

*  Another  mid-chapter  review  of  information  and  meanings! 
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Pupil’s  Objectives 

(a)  To  have  written  practice  with  D.  facts;  (b)  to 
nave  practice  with  the  many  understandings  and 
computational  skills  that  have  been  learned;  and 
(c)  to  extend  understanding  about  1  as  a  factor 
within  the  context  of  a  division  example. 

Background 

Practice  is  an  essential  ingredient  in  a  well- 
balanced  mathematics  program.  Many  skills,  con¬ 
cepts,  and  understandings  have  been  carefully 
introduced  throughout  this  program.  Practice  has 
helped  build  a  level  of  mastery  dependent,  of 
course,  upon  the  degree  of  understanding  of  the 
concept  involved.  But,  maintenance  helps  to  insure 
mastery  as  well  as  extend  it. 

All  the  written  work  on  pages  328  and  329  is 
to  help  establish  a  minimum  level  of  mastery  as 
well  as  maintain  the  skills  that  have  been  estab¬ 
lished. 

At  the  bottom  of  page  329  is  some  oral  work 
with  division  sentences  showing  1  as  a  factor. 
Since  division  by  a  number  is  the  inverse  of  multi¬ 
plication  by  that  number,  your  pupils  have  already 
been  exposed  to  these  notions  within  the  context 
of  the  multiplication  sentence.  You  should  help 
pupils  state  in  their  own  words  generalizations  like 
the  following: 

a.  When  1  is  the  known  factor,  the  unknown 
factor  will  be  equal  to  the  product. 

b.  When  the  product  and  the  known  factor  are 
equal,  the  unknown  factor  will  be  1 . 

Your  pupils  have  been  introduced  to  the  idea 
that  it  is  impossible  to  divide  by  zero.  There  is 
no  need  to  stress  the  exception  of  zero  at  this  time, 
though  it  is  mentioned  in  the  generalization  on 
the  pupil’s  page. 

P  re -Book  Lesson 

•  You  may  wish  to  engage  in  a  Show  the  Answer 
game  for  review  and  practice.  It  will  give  you 
the  opportunity  to  make  a  quick  check  on  your 
pupils’  mastery  of  D.  facts  before  assigning  the 
written  work  at  the  top  of  page  328. 

•  You  may  quickly  review  M.  facts  in  which  1 


is  a  factor.  Then  help  pupils  to  realize  that,  because 
of  the  inverse  relationship  of  multiplication  by  1 
and  division  by  1,  their  knowledge  of  M.  facts  will 
help  them  in  their  work  with  the  associated  D. 
facts. 

Using  the  Text  Pages 

•  Use  the  written  work  at  the  top  of  page  328 
as  a  progress  test.  After  writing  the  answers  on 
folded  paper,  pupils  should  check  their  own  work. 
(Have  the  answers  written  on  answer  sheets  which 
you  place  in  two  or  three  locations  in  the  room.) 

Each  child  should  then  make  a  detailed  record 
of  the  types  of  examples  not  worked  correctly. 
This  would  give  him  a  better  idea  of  the  areas  in 
which  he  is  having  difficulty.  On  the  chalkboard, 
write  the  following  categories  which  pupils  may 
use  for  their  individual  records.  Each  child  should 
show  the  number  of  errors  for  each  type  of  example. 

Answer  5 _ 

Dividing  by  5 _ 

Answer  4 _ 

Dividing  by  4 _ 

Others _ 

If  a  child  misses  more  than  2  examples  in  a 
category,  guide  him  in  using  appropriate  study 
helps  (making  study  cards  of  facts  and  answers, 
constructing  arrays,  or  making  tables  of  facts) . 

•  The  maintenance  section  may  be  used  as  a 
progress  test.  In  working  this  exercise,  also,  each 
child  should  be  aware  of  concepts  or  understandings 
that  are  not  well  established.  You  would  find  it 
most  useful  to  make  a  class  diagnosis  of  this  mate¬ 
rial.  If  you  find  that  several  children  are  having 
difficulty  with  the  same  exercise,  then  this  is  the 
time  to  reteach  or  review.  If  the  foundation  is  not 
strong,  future  learning  will  be  jeopardized. 

•  There  are  no  new  principles  involved  in  the 
oral  work  at  the  bottom  of  page  329.  Your  pupils 
should  have  very  little  difficulty  with  these  facts. 

Individualizing  Instruction 

•  Be  sure  to  go  over  the  maintenance  section 
orally  after  the  written  work  has  been  completed. 
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A  careful  discussion  of  each  item  will  provide  an 
excellent  review  of  important  ideas  that  have  been 
developed  so  far.  It  will  also  provide  you  with 
information  as  to  which  items  may  need  further 
clarification  or  reteaching. 

•  All  pupils  may  make  a  list  of  D.  facts  having 


the  factor  1,  D.  facts  when  the  answer  is  1,  and  D. 
facts  when  dividing  by  1 .  Some  pupils  may  use  the 
n 

form  lj4  while  others  may  use  the  form  4-^1  =  n. 
After  all  tables  have  been  completed,  discuss  and 
compare  the  two  forms. 


NOTES 
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*  Division  facts  having  1  as  one  factor  can  all  be  learned  by  the  two  principles  stated  here. 

20.  Can  you  divide  to  find  i  of  32?  Yes 

21.  Is  &  of  a  piece  of  string  longer  than  i  of  the  same 
piece  of  string?  no 

22.  To  solve  a  problem  must  you  always  use  all  the 
numbers  in  the  problem?  no 

23.  Can  you  subtract  to  check  D.  answers?  Yes 

24.  Do  you  remember  2  hundreds  in  4  X  205  ?  No 

25.  Is  the  red  part  t  of  the  inside  of  this  square?  No 

26.  Can  angle  RST  be  named  angle  TSR ?  Yes 

27.  Does  dividing  by  3  undo  multiplying  by  3?  Yes 

28.  Do  you  multiply  hundreds  in  the  same  way  you 
multiply  ones?  Yes 

*D.  Facts  with  1  as  a  Factor 

[O] 

You  know  the  answers  for  Ex.  1-3.  Say  them. 

1.  3  -5-  3  =  n  ]  2.  5  -s-  5  =  »  i  3.  2  +  2  =  n  } 

When  you  divide  a  product,  not  zero,  by  a 
factor  equal  to  the  product,  the  answer  is  1. 

Say  the  answers  for  Ex.  4-8. 

4.  8)8  5.  6)6  6.  9)9  7.  7)7  8.  l)l 

You  know  the  answers  for  Ex.  9-11.  Say  them. 

9.  4  -h  l  =  A  10.  2^-1  =  n  11.  5  -4-  1  =  «5 

When  you  divide  a  product  by  the  factor  1, 
the  answer  is  equal  to  the  product. 

Say  the  answers  for  Ex.  12-16. 

12.  l]6”  13.  1)9  14.  lit  15.  l)f  16.  1)8 
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*Only  16  spaces  not  containing  numerals  remain  in  the  chart  on  page  331,  so  now  most 
of  the  M.  and  D.  facts  have  been  taught! 


A  Chart  for  M.  and  D.  Facts 

Ute  of  Commutative  Property ;  invertet  [O] 

The  chart  on  page  331  is  for  some  M.  and  D.  facts. 
It  shows  products  and  their  factors. 

1.  Find  a  black  10  twice  in  the  chart. 

a.  From  one  10,  run  your  finger  along  the  same  row 
and  find  the  numeral  in  the  blue  column.  Then  from 
that  10  again,  run  your  finger  up  the  same  column 
and  find  the  numeral  in  the  red  row. 

b.  Do  this  same  thing  for  the  other  10  in  the  chart. 

e.  You  have  found  that  2  and  5  are  factors  of  10. 

d.  Say  the  set  of  M.  and  D.  facts  about  the  product 
10  and  its  factors  2  and  5.  5x2  =  10  10-5=2 


2.  In  the  same  way,  find  a  black  14  twice.  Then  find 
the  factors  shown  for  14 .  2  and  7 

a.  On  the  board  show  the  factors /and  the  product.  14 

b.  Say  the  set  of  M.  and  D.  facts.  7x2=14  14-7=2 


3.  Find  a  black  12  twice  in  the  chart.  On  the  board 

4  a nd  3  12 

show  the  factors, a  the  product,  Aand  the  set  of  M.  and 

~  r  4x3=12  12-4  =  3 

D.  tacts.  3x4  =  12  12-3  =  4 


4.  Find  the  other  two  12’s  in  the  chart.  What  are 

2  and  6  2x6=12  12-2=6 

the  factors ?a  Say  the  set  of  M.  and  D.  facts.  6x2=12  12-6=2 


5.  Find  16  and  the  factors  shown. 

a.  Say  the  set  of  M.  and  D.  facts.  4x4=16  16-4=4 

b.  Why  are  there  only  two  facts  in  this  set?  The  factors  are 

equal. 


Tell  how  to  use  the  chart  to  find 

3  and  6 


2  and  9 


6.  the  factors  shown  for  the  18  ’s;  for  the  18  ’s. 


**  7.  the  product  for  a.  5  X  4. 20b.  4  x  7.28  c.  9  X  5.  45 
330  (three  hundred  thirty) 


★  ★ 


Have  pupils  form  the  habit  of  reading  the  chart  beginning  with  the  factor  shown 
in  the  left  column. 
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Pupil’s  Objectives 

(a)  To  learn  to  use  a  chart  for  M.  and  D.  facts; 
(b)  to  organize  and  summarize  all  that  has  been 
learned  about  multiplication  and  division  facts; 
and  (c)  to  prepare  for  learning  the  remaining  M. 
and  D.  facts. 

New  Word 

(page  330)  twice 

Background 

Every  property  governing  the  operations  of 
multiplication  and  division  may  be  illustrated 
through  the  use  of  a  chart  like  the  one  shown  be¬ 
low: 


X 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

2 

2 

4 

6 

8 

10 
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14 

16 

18 

3 

3 

6 

9 

12 

15 

18 

21 

24 

27 

4 

4 

8 

12 

16 

20 

24 

28 

32 

36 

5 

5 

10 

15 

20 

25 

30 

35" 

f40 

45 

6 

6 

12 

18 

24 

30 

7 

7 

14 

21 

28 

35 

8 

8 

16 

24 

32 

40 

9 

9 

18 

27 

36 

45 

7X5 


Inverse  Idea.  Multiplication  can  be  “undone”  by 
dividing  a  product  by  the  number  by  which  you 
multiplied. 

For  example,  5  X  7  =  35  and  35  -f-  5  =  7. 

Identity  Element  for  Multiplication.  If  1  is  a  factor, 
the  product  is  equal  to  the  other  factor.  The  prod¬ 
ucts  shown  in  the  chart  across  from  the  numeral  1 
will  be  exactly  the  same  as  the  factors  shown  across 
the  top  of  the  chart. 

Commutative  Property.  Changing  the  order  of  the 
factors  does  not  affect  the  product.  For  example, 
the  product  shown  across  from  7  and  below  5  is 
the  same  as  that  product  shown  across  from  5  and 
below  7. 


Associative  Property.  Since  multiplication  is  a 
binary  operation,  only  two  of  three  numbers  may 
be  multiplied  at  once.  The  associative  property 
allows  us  to  associate  the  first  two  or  the  second 
two  of  the  three  factors.  The  product  remains 
unchanged.  Consider  the  example  4X2X3. 
Associating  4  and  2  and  multiplying  their  product 
by  3  yields  the  same  result  as  associating  2  and  3 
and  multiplying  their  product  by  4. 

Distributive  Property.  The  distribution  of  multi¬ 
plication  over  addition  is  illustrated  for  all  M.  facts. 
Consider  the  M.  fact  5  X  7  =  35.  We  can  direct 
children  to  use  the  chart  to  find  five  7’s  in  many 
different  ways.  For  example,  they  can  find  five  2’s 
and  then  find  five  5’s  and  add  the  results.  By 
renaming  7  in  a  variety  of  ways,  they  can  find  the 
product  35  in  a  variety  of  ways. 

Note  that  the  lower  right  portion  of  the  chart  is 
blank.  This  portion  of  the  chart  is  to  show  the 
products  of  the  remaining  M.  and  D.  facts  to  be 
learned.  A  careful,  systematic  study  of  the  chart 
should  impress  your  pupils  that  not  many  facts  are 
still  to  be  learned  even  though  the  6’s,  7’s,  8’s,  and 
9’s  haven’t  been  given  formal  consideration.  In 
fact,  some  children  may  discover  that  although 
there  are  16  blanks,  only  10  facts  must  be  known 
in  order  to  complete  the  chart.  Because  of  the 
Commutative  Property  of  Multiplication,  several 
pairs  of  facts  have  the  same  product.  As  an  enrich¬ 
ment  activity  for  later  work  in  this  chapter,  have 
pupils  discuss  how  the  commutative  property  is 
illustrated  in  the  chart. 

Teacher’s  Preparation 

Construct  squares  for  a  chart  on  a  large  piece 
of  tag  board  like  the  one  on  page  331.  Show  the 
factors  across  the  top  and  down  the  left  side  of  the 
chart.  (You  may  wish  to  show  the  factors  across 
the  top  in  red  and  those  down  the  side  in  blue.) 
Pupils  will  show  the  products  for  facts  learned  so 
far.  Do  not  show  products  in  the  squares  in  the 
lower  right  portion  of  the  chart.  Thus,  you  will 
have  a  multiplication  chart  with  all  the  factors 
shown,  but  limited  to  the  products  for  those  facts 
which  have  been  studied  so  far. 
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Pre-Book  Lesson 

•  Guide  the  class  discussion  and  participation 
as  the  children  show  the  products  on  the  chart  (use 
a  felt  pen  or  crayons).  Use  statements  and  ques¬ 
tions  like  the  following: 

a.  The  factors  I  am  thinking  of  are  shown  by 
the  red  4  and  the  blue  7.  Who  can  show  the 
product  in  the  proper  place? 

b.  Is  there  another  place  in  the  chart  where  we 
can  show  the  product  28? 

c.  The  product  I  am  thinking  of  is  18.  One  of 
its  factors  is  6.  Who  can  point  to  two  different 
squares  for  showing  this  product? 

d.  I  am  thinking  of  a  product  whose  pair  of 
factors  are  equal.  Where  is  one  place  this  product 
could  be  shown?  Are  there  any  other  places? 

•  After  you  have  asked  some  questions  of  this 
type,  be  sure  to  guide  pupils  to  see  the  Commutative 
Property  of  Multiplication. 

•  After  a  child  has  successfully  shown  a  product 
in  the  chart,  have  him  discuss  factors  of  some  other 
product  and  then  ask  another  child  to  show  the 
product  in  the  chart. 

•  Complete  the  chart  and  then  use  it  in  connec¬ 
tion  with  the  oral  discussion  on  the  text  page. 

Using  the  Text  Pages 

•  Your  pupils  should  have  no  difficulty  with  the 
oral  exercises  on  page  330.  It  would  be  a  good 
idea  to  use  the  class  chart  just  prepared  as  well  as 
the  chart  on  page  331  in  the  pupil’s  book. 

•  For  Ex.  8-10  on  page  331,  have  children  work 
with  the  class  chart  while  they  are  telling  the 


information  requested.  It  is  more  meaningful  for 
children  to  illustrate  the  idea  on  the  chart  than 
merely  to  have  them  tell  about  it. 

•  Your  more  capable  children  will  probably  not 
have  difficulty  with  the  written  exercises.  However, 
with  the  rest  of  your  class  it  is  recommended  that 
you  do  Ex.  11-15  orally  before  assigning  it  as 
written  work.  In  these  exercises,  it  would  be  most 
appropriate  to  emphasize  the  factors  before  deter¬ 
mining  the  product.  In  fact,  it  would  be  a  good 
idea  to  show  each  pair  of  factors  on  the  chalkboard 
before  attempting  to  find  the  product.  Bring  in 
the  use  of  the  distributive  property  to  determine  a 
product  on  the  basis  of  facts  that  are  known.  For 
example,  pupils  may  find  the  product  of  6  X  6 
through  their  knowledge  of  the  facts  6  X  4  =  24 
and  6X2  =  12. 

Individualizing  Instruction 

Working  with  the  chart  to  foster  greater  insight 
into  the  relationships  between  M.  and  D.  facts 
and  between  the  operations  of  multiplication  and 
division  should  be  a  basic  part  of  your  pupils’ 
learning  experiences.  You  must  decide  the  level 
of  mastery  of  each  child  and  the  type  of  activity 
most  appropriate  for  him. 

Some  children  will  be  able  to  learn  quickly  all 
the  remaining  M.  and  D.  facts  as  a  result  of 
thoughtful  study  of  this  chart;  others  will  continue 
to  establish  greater  mastery  of  just  the  facts  pre¬ 
sented  in  the  chart.  Whatever  the  level  may  be, 
employ  the  chart  so  as  to  enhance  understand¬ 
ing. 
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Factori-product  rtlafionthip 

8.  Tell  how  to  work  with  the  chart  when  you  know  a 
product  and  one  factor  and  must  find  the  unknown  factor. 


9.  Tell  how  to  find  the  unknown  factor  for 

a.  3)15.  b.  9)27.  c.  8)16.  d.  5)30.  e.  7)2$. 

10.  Say  the  D.  fact  that  goes  with  each  fact  for  Ex.  9. 

15+5=3  27+3=9  16+2=8  30+6=5  28+4=7 

IW] 

11.  Copy  and  finish:  In  the  5-row  and  the  5-column 
the  numerals  for  all  products  end  in  ~?iior  „?5. 

12.  Find  the  space  showing  A  in  the  chart. 

a.  A  stands  for  what  product?  36 

b.  What  are  the  factors?  6  and  6 

c.  Show  the  set  of  M.  and  D.  facts.  6x6=36  36+6=6 

13-15.  As  in  Ex.  12,  for  each  of  letters  B,  C,  and  D, 

a.  show  the  product  the  letter  stands  for.  49  64  si 

b.  show  the  factors  for  each  product.  7  and  7  8  and  8  9  and  9 

c.  show  the  set  of  M.  and  D.  facts.  ^ 
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*  Dividing  Tens 

Factors-product  relationship  [O] 

1.  Mary,  Jane  and  Sue  shared  6 
sheets  of  paper  equally. 

a.  Use  the  picture  to  tell  how  they 
distributed  6  sheets. 

b.  In  Ex.  A,  when  you  divide  6  ones 
by  3  the  answer  is  2  _?  ones 


Product 

6  ones 


F^'!"s  2  ones 

3  =  2  ones  or  3)6  ones 


Mary’s 


c.  Factors  of  6  are  3  and  _?_. 

2.  The  girls  shared  6  piles  of  paper 
equally.  Each  pile  had  10  sheets,  so 
there  were  6  tens,  or  60,  sheets. 

a.  Use  the  picture  to  tell  how  the 
girls  distributed  60  sheets. 

b.  In  Ex.  B,  when  you  divide  6  tens 
by  3  the  answer  is  2  _?_.  tens 

c.  Is  20  another  name  for  2  tens?  Yes 


B 

Product 

I 

Factors 

/N 

2  tens 

6  tens  -5- 

3  =  2  tens 

or  3)6  tens 

tens 


d.  Factors  of  6  tens  are  3  and  2  _?_,  so  factors  of  60 
are  3_  and  20. 

You  divide  tens  in  the  same  way  that  you  divide  ones. 

332  (three  hundred  thirty-two) 

*Now  for  division  of  tens,  as  for  multiplication  of  tens,  pupils  begin  slowly  and  find  that 
they  can  divide  tens  just  as  they  divide  ones. 
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Pupil’s  Objectives 

(a)  To  begin  to  learn  to  divide  tens;  and  (b)  to 
be  able  to  differentiate  between  dividing  tens  and 
dividing  ones. 

Background 

This  is  the  first  in  a  series  of  lessons  in  which  the 
children  learn  to  divide  tens. 

Your  pupils  have  had  experience  with  facts  in 
finding  the  solution  to  a  D.  by  determining  a 
missing  factor.  In  other  words,  they  have  made 
use  of  the  factors-product  relationship.  If  the  child 
knew  his  multiplication  facts,  then  any  division 
example  could  be  solved  by  using  the  appropriate 
M.  fact. 

The  factors-product  relationship  should  be  de¬ 
veloped  in  dividing  tens  just  as  it  was  developed  in 
dividing  ones.  In  working  the  example  60  -r-  2, 
the  child  realizes  that  the  product  60  has  the 
factors  2  and  30,  or  2  and  3  tens.  In  turn,  the 
answer  for  the  division,  30  or  3  tens,  should  become 
evident. 

Pre-Book  Lesson 

•  Review  with  pupils  the  reading  and  meaning 
of  numerals  like  40,  70,  50,  and  so  on.  Use  any  of 
the  place-value  teaching  aids*  to  help  illustrate  the 
idea. 

On  a  flannel  board  you  may  show  40  as  follows: 


Tens 

Ones 

0  0  00 

Have  pupils  explain  that  40  equals  4  tens  and  no 
ones. 

•  After  discussing  the  meaning  of  various  nu¬ 
merals  showing  tens,  show  80  on  the  flannel  board. 
Make  sure  pupils  show  8  tens  and  no  ones. 

Then,  ask  a  child  to  organize  the  8  tens  into 
two  equivalent  sets. 

*  See  2,  3,  10,  and  21,  page  xix. 


Tens 

Ones 

0  0  00 
0  0  00 

Ask  pupils  to  tell  how  many  tens  in  each  of  the 
two  sets. 

At  this  point  you  may  wish  to  have  one  or  two 
pupils  find  the  solution  to  the  question  “80  -£-  2  = 
_  ?  -  Have  them  work  with  a  set  of  80  objects 
and  separate  them  into  2  piles  until  all  objects 
are  gone.  This  could  be  done  as  an  independent 
activity  while  you  continue  the  lesson  with  the  rest 
of  the  children.  The  pupils  should  find  that  there 
are  40  objects  in  each  of  two  subsets  made  from  a 
set  of  80.  This  will  confirm  the  result  found  in  the 
flannel-board  demonstration.  Then  write  the  exam- 
40 

pie,  2)80.  Is  40  a  reasonable  answer?  Help  pupils 
to  realize  that  the  0  in  the  answer  means  there 
are  no  ones. 

•  On  the  flannel  board,  show  8  ones.  Then, 
place  the  8  ones  into  two  equivalent  sets. 


Tens 

Ones 

//  // 

//  // 

Discuss  with  pupils  that  there  are  4  ones  in  each 
of  the  two  sets  of  ones  just  as  there  are  4  tens  in 
each  of  the  sets  of  tens.  This  Pre-Book  Lesson 
should  lead  pupils  to  the  discovery  that  you  divide 
tens  in  the  same  way  that  you  divide  ones. 

When  pupils  have  learned  the  likeness  of  dividing 
ones  and  dividing  tens,  a  big  step  has  been  taken 
toward  mastery  of  the  division  operation. 

Using  the  Text  Pages 

•  As  the  oral  part  of  this  lesson  is  developed, 
make  extensive  use  of  the  teaching  aids  used  pre¬ 
viously  to  illustrate  the  factors-product  relationship. 

Teacher’s  Page  332 


Nb  mention  was  made  of  it  in  the  Pre-Book  Lesson. 
Also  have  pupils  write  examples  as  shown  in  boxes 
A  and  B. 

•  If  you  have  a  permanent  number  line,  *  dem¬ 
onstrate  to  pupils  how  Ex.  8-22  may  be  illustrated 
on  it.  For  Ex.  8,  7)70,  you  might  think  of  two 
questions: 

“How  many  7’s  in  70?”  This  question  involves 
the  measurement  idea  mentioned  in  an  earlier 
lesson.  The  number  of  times  you  can  move  7  units 
on  the  number  line  from  70  to  0  is  the  number  of 
7’s  in  70. 


number  of  dots  that  can  be  placed  in  each  row  if 
the  array  has  70  dots  in  all. 

Individualizing  Instruction 

•  Permit  slower  learners  to  use  whatever  device 
they  wish  to  help  in  finding  the  solution  to  the 
examples  in  the  written  work. 

•  All  pupils  may  check  the  answers  on  a  number 
line. 

•  Slower  learners  may  profit  from  the  following: 
a.  Division  facts  are  shown  below.  Each  fact 

involves  division  of  ones. 


“How  many  members  in  each  equivalent  set 
when  70  things  are  separated  into  7  equivalent  sets 
of  things?”  A  pupil  may  demonstrate  this  parti¬ 
tive  idea  by  separating  a  set  of  70  objects  into 
7  subsets,  placing  one  object  in  each  subset,  in  turn, 
until  the  70  are  distributed.  The  number  of  objects 
in  each  subset  is  the  answer  for  the  division  70  -f-  7. 
The  partitive  idea  may  also  be  shown  by  drawing 
an  array  of  dots  having  7  rows  and  finding  the 

*  See  6,  page  xix. 


^  ^  4  (ones),  or  4  4 

12  +  '(muiilwil)  3>12  <°”«>  ^ 

7  (ones),  or  7  7 

14  ^2(^J/J[p((!/JW)  2)14  (ones)  2)l4 

/^7w7n^?w77)  ^ 8  (°nes)>  °r  8  8 

32  +  4( ^(/^(/^///4)32  (ones)  4^ 

b.  This  exercise  shows  division  of  tens.  You 
divide  tens  in  the  same  way  that  you  divide  ones. 


60  -£■ 

80  -5- 

40  -H 


2  tens,  or  20 


3j60  means  3)6  tens 


(0000) 


C0  000) 


2)80 


4  tens,  or  40 


means 


2)8 


tens 


1  ten,  or  10 
means  4)4  tens 


20 

3) 60 
40 

2)80 

10 

4) 40 


NOTES 
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3.  If  80  shells  are  shared  equally  by  4  girls,  each  girl 
will  get  how  many?  80  -r-  4  =  n  Finish  the  work. 

a.  80  is  another  name  for  8_?_.tens 

tens 

b.  8  tens  v  4  =  2  or  20.  Factors  of  80  are  4 
and  2  tens,  or  4  and  20 

In  each  example  say  the  answer  and  finish  the  work. 

*>  30 


4. 

60  ^  2  =  ? 

Factors  of  60  are  2  and  _?_. 

30 

30 

5. 

90  -5-  3  =  ? 

Factors  of  90  are  3  and  _?_. 

40 

2  40 

6. 

80  *  2  =  ? 

Factors  of  80  are  _?_  and  _?_. 

20 

3  20 

7. 

60  -5-  3  =  ? 

Factors  of  60  are  _?_  and  _?_. 

Tell  how  the  answer  was  found  for  each  of  Ex.  8-12.  Dividing  tens 


10 

30 

10 

20 

20 

8. 

iym 

9. 

3)90 

10. 

6)60 

11. 

2)40 

12. 

3)60 

In  some  of  Ex.  13-22  £ 

i  digit  in 

the  answer 

is  missing 

and 

the  other  digit 

is  in 

the 

:  wrong  place  01 

•  a  ] 

L  -digit 

answer  is  in 

the  wrong  place. 

Explain  what  to 

do. 

10 

5J50 

5j2T 

30 

9 

1 

10 

4 

13. 

2)60"  20 

14. 

4)36 

8 

15. 

5)50 

16. 

3)30 

17. 

5)20 

2 

8 

>140 

5 

959<) 

10 

18. 

4)80 

19. 

5)40 

20. 

9)45 

21. 

9W 

22. 

2)20 

Copy  and 

work  each  of 

Ex. 

23-42. 

[W] 

23. 

10 

4)40 

24. 

5)40 

25. 

4)36 

26. 

4il_ 

2)80 

27. 

8)  16 

28. 

9)27 

29. 

4)28 

30. 

7)35 

31. 

4)24 

32. 

9)90 

33. 

30 

3)90 

34. 

4 

6)24 

35. 

6)6^ 

36. 

2)l6 

37. 

7)28 

38. 

4%2 

39. 

10 

5)50 

40. 

5)45 

41. 

8)80 

42. 

6)30 
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A 


36  =  30  +  6 
10  +  2,  or  12 
3)30  +  6 


Dividing  Tens  and  Ones 

Using  the  Distributive  Property  [O] 

1.  Sue,  Sally,  and  Jane  shared  36  flowers  equally. 
How  many  flowers  did  each  girl  get?  36  4-  3  =  n 

a.  Picture  A.  From  30  flowers  each  girl  gets 
flowers.  Picture  B.  From  36  flowers  each  girl  gets 

Product:  36  Known  factor:  3 

b.  For  36  4-  3  =  «,  tell  the  product  and  known  factor. 

Yes 

c.  Explain  Ex.  C.  Is  12  the  unknown  factor? 
*d.  Ex.  D  shows  another  way  to  find  the 
unknown  factor. 


334 


Divide  tens:  3  4-3=1.  In  what  place  is  1 

tei^s 

written  in  the  answer?  Why  ?  You  are  dividing  tens. 

Multiply  to  find  how  many  you  subtract.  Since 
each  of  the  3  girls  gets  1  set  of  10  flowers,  you 
subtract  3x1  ten,  or  3  tens. 

Subtract.  36  -  30  =  6 

Divide  ones:  6  4-3  =  2.  Where  is  2  written 

one  place 

in  the  answer?  Why  ?  You  are  dividing  ones. 

Multiply  to  find  how  many  you  subtract.  Since 
each  of  the  3  girls  gets  1  set  of  2  flowers,  you 
subtract  3  X  2,  or  6. 

Subtract.  6  —  6  =  0 
(three  hundred  thirty-four) 


D 

vi 

C 

H 

1 

3 W 

Vi 

a> 

c 

0 

2 

6 

3 

0  (3  X  1  ten) 

6 

6  (3  X  2) 

0 

Using  place-value  ideas  helps  pupils  to  realize  that  they  use  the  same  steps  in 
showing  division  whether  tens  are  being  divided  or  ones. 
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Pupil’s  Objective 

To  learn  to  divide  tens  and  ones. 

New  Word 

(page  334)  since 

Background 

In  the  preceding  lesson,  your  pupils  learned  to 
divide  with  a  2-place  numeral  showing  tens.  In 
this  lesson,  the  children  will  be  introduced  to 
dividing  with  a  2-place  numeral  showing  both  tens 
and  ones. 

Under  certain  circumstances  we  may  use  the 
distributive  property  when  dividing.  Consider  the 
example  36  -f-  3  =  n.  For  some  time  now  your 
pupils  have  been  thinking  of  numbers  like  36  as 
30  +  6  (3  tens  plus  6  ones).  With  36  renamed  as 
30  +  6,  the  child  can  use  the  distributive  property 
to  find  the  solution.  First,  he  may  divide  30  by  3 
and  then  6  by  3  so  as  to  distribute  the  division 
over  the  two  addends. 

Learning  to  rename  a  number  so  that  the  dis¬ 
tributive  property  may  be  used  efficiently  is  very 
important.  The  renaming  should  always  be  such 
that  both  the  tens  and  the  ones,  as  renamed,  are 
products  of  the  known  factor  and  some  unknown 
factor. 

The  first  example  in  the  pupil’s  book  involves 
division  of  tens  and  ones.  First,  the  use  of  a  series 
of  pictures  is  suggested  as  a  method  of  solution. 
Then,  renaming  and  use  of  the  distributive  prop¬ 
erty  allows  for  working  division  the  child  already 
knows.  And  finally,  the  division  algorithm  as  in 
box  D  on  the  pupil’s  page  uses  digits  in  their  places 
(place-value  idea)  to  show  the  unknown  factor  for 
the  division  as  well  as  the  number  that  has  been 
divided. 

Pre-Book  Lesson 

•  Present  a  problem  similar  to  the  one  in  the 
pupil’s  book  for  the  children  to  solve.  Use  repre¬ 
sentative  objects  in  the  room  to  assist  in  find¬ 
ing  the  answer.  For  an  example  such  as  46  -t-  2, 


46  objects  could  be  separated  into  two  groups  of 
the  same  size. 

If  a  child  does  not  suggest  the  possibility  of  group- 
ing  the  total  into  tens  and  ones,  do  so  yourself. 
Show  bundles  of  tens  and  ones  on  the  flannel  board. 


Tens 

Ones 

0  0 

0  0 

//  / 

//  / 

Then  ask  a  child  to  separate  the  tens  into  two 
groups  of  the  same  size.  Do  the  same  with  the  ones. 

•  Record  the  solution  on  the  chalkboard  as 
shown  in  the  two  steps  below. 

a.  46  is  renamed  40  +  6. 

20  +  3,  or  23 

b.  2)40  +  6 

Using  the  Text  Pages 

•  You  may  wish  to  explain  the  subtraction  shown 
in  box  D  on  page  334. 

Be  sure  that  all  pupils  understand  that  the  num¬ 
ber  of  tens  that  have  been  divided  is  subtracted  so 
as  to  find  the  number  of  ones  left  to  be  divided. 
The  number  of  ones  is  then  divided,  as  usual. 

•  All  the  work  on  these  two  pages  should  be 
done  orally.  When  you  have  a  pupil  do  an  example 
on  the  chalkboard,  have  the  other  members  of  the 
class  work  the  same  example  on  paper.  Use  their 
written  work  as  well  as  the  board  work  as  a  basis 
for  discussion.  The  understanding  that  is  built  in 
this  lesson  is  essential  to  success  in  future  work  of 
this  type. 

Individualizing  Instruction 

•  All  children  should  come  to  understand  that 
each  multiplication  results  in  the  number  of  tens  or 
ones  which  are  subtracted  at  one  time  from  the 
number  to  be  divided. 

•  Practice  exercises  may  be  found  at  the  top  of 
page  336. 
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See  Teacher’s  Page  334  for  suggestions  for  teaching  page  335 

NOTES 

■9fH£V^ 


2.  For  the  48  spelling  words  she  had  to  learn.  Sue 
made  2  lists  with  the  same  number  in  each.  How  many 
words  were  in  each  list?  48  -s-  2  =  n 

a.  The  product  is  _?4S  The  known  factor  is  _?_2. 

b.  Explain  Ex.  E  as  one  way  to  find  the 

.  r  48=40+8  40+2=20  8+2=4 

unknown  factor.  20+ 4 = 24 

c.  Explain  Ex.  F  as  a  better  way  to  find  the 
unknown  factor. 


t  .Tens:  Think,  “4  -s-  2  =  2.”  Write  “2”  in 

ten  s  J 

_?_  place  in  the  answer.  40 

Multiply.  2x2  tens  =  4gtens,  or  _?  Write  “40.” 
Subtract.  48  -  40  =  _?_ 

Ones:  Think,  “8^2  =  4.”  Write  “4”  in 

one  s 

_?_  place  in  the  answer. 

Multiply.  2x4=8.  Write  “8.” 

Subtract.  8-8  =  0 

When  2  is  one  factor  of  48,  the  other  factor 
is 


F 

Cft 

C 

0> 

H 

(ft 

o 

O 

2 

4 

2M 

00 1 

4 

o  (2  X  2  tens) 

X 

I  OO  OO  1  O 

Explain  how  to  finish  the  work  in  Ex.  3-5. 

2  34  22<£ 

3?  ??  JH 

3.  3]9^  4.  2)^8  ,  5.  4]8&i 

v  /  2  3  tens  4  2  tens 

90  (3X3  tens)  60(-?-X_?-)  80L?_X_?_) 


6(-?-X  _?.) 

0 


8  2  4 

8  (-?_  x  _?_) 

0 


8  4  2 

8(-?-X  _?_) 

0 


Work  each  of  Ex.  6—10  on  the  board.  Explain  your 

WOrk42  23  XL 

6.  2)84  7.  3 w  8-  4)48  9.  ffTH  10.  iWi 
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*Now  a  quick  review  test  in  division  of  tens  and  ones! 


33 

1.  3)99 

21 

2.  4)84 

11 

3.  6)66 


Try  These 


Divide.  Check  by  dividing  a  second  time. 

33  J21  °  12* 


4.  2W  7.  3)63 


23 


23 


5.  3W  8.  2)46 


42 


11 


10.  3)36 # 

32  * 

11.  2)64* 

n< 

12.  8)88# 


6.  2)84'  9.  4)44 

4  Extra  Examples.  Work  Set  80. 


[Wl 

22* 

13.  4)88* 

31* 

14.  3)93* 

34* 

15.  2)68* 


Check 


32 

3 


Factors 


96  Product 


11 

4.  5)55" 

33 

5.  3)99 

22 

6.  2)44 


Multiplying  to  Check  Division  Answers 

Inverses ;  factors-prodvct  relationship  [O] 

Is  the  answer  correct  for  Ex.  A?  How  can  you  tell? 

The  division  in  Ex.  A  shows  that  3  and  32  are  factors 
of  96.  So,  the  product  of  3  x  32  should  be  96,  the 
product  you  divided. 

Explain  Ex.  B.  Why  is  it  a  check  for  the  work  in 

It  shows  that  96  is  the  product  of  the  "two  factors. 

Ex.  A?  a  Does  Ex.  B  show  that  3  and  32  are  factors  of  96?  y 

Explain,  h  shows  that  their  product  is  96. 

To  check  an  answer  in  division,  you  can 
multiply  the  answer  and  the  factor  you 
divided  by.  That  product  should  be  equal 
to  the  product  you  divided. 

On  the  board  check  these  answers  by  multiplying: 


Yes 


1.  84  -  2  =  42  2. 

2x42=  84 


69  3  =  32  3. 

3x32=  96 


48  -p  4  =  21 

4x21  =  84  [W] 


7. 

8. 

9. 


Copy  and  divide.  Check  by  multiplying,  as  in  Ex.  B. 

22  21  11*  11* 

3)66  10.  4)84  13.  9)99#  16.  7)77* 

24 

2) 48 
10 

3) 30 


11.  2W 

12.  4)48 


■  n< 

14.  2)22* 

.  23< 

15.  3)69* 


10<f 

17.  5)50* 


. — 224 

18.  4)88* 


336  (three  hundred  thirty-six) 

Previously,  pupils  have  checked  their  division  by  subtraction.  Now,  a  better  check  is  to 
make  use  of  the  inverse  idea  — multiplication  by  a  number  undoes  division  by  that  number. 
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Pupil’s  Objectives 

(a)  To  have  practice  in  dividing  tens  and  ones; 
and  (b)  to  learn  to  check  division  answers  by 
multiplication. 

Background 

In  general,  your  pupils  have  learned  to  check 
their  division  by  subtracting.  Often,  they  have 
used  a  number  line  to  illustrate  the  subtracting. 

The  factors-product  relationship  has  shown  that 
multiplication  and  division  by  a  number  are  in¬ 
verses — one  undoes  the  other.  Your  pupils  have 
learned  that  if  they  know  a  product  and  one  of  its 
factors,  they  can  find  the  unknown  factor  by  divid¬ 
ing.  Now,  they  can  check  the  division  answer  by 
multiplying  it  by  the  known  factor  to  undo  the 
division.  If  the  product  found  by  this  multiplica¬ 
tion  is  the  same  as  the  number  divided,  then  the 
pupil  knows  that  the  division  answer  is  correct. 

A  word  of  caution  may  be  appropriate.  Check¬ 
ing  for  checking  sake  is  not  particularly  motivating 
or  exciting  to  most  children.  Studies  have  shown 
that  unless  otherwise  motivated,  many  pupils  force 
the  check.  Consider  the  following  example. 

42 

a.  2j86 
80 
6 
6 
0 

As  shown  in  a,  the  pupil  made  a  mistake  in 
dividing.  He  is  required  to  check  the  answer  which 
he  does  in  b.  It  is  obvious  from  inspecting  b  that 
the  child  did  not  actually  multiply,  but  me'rely 
showed  the  product  he  knew  he  was  supposed  to. 

If  pupils  are  multiplying  to  check  their  division 
answers,  the  activity  may  be  worthwhile.  How¬ 
ever,  if  they  are  merely  forcing  answers  in  doing 
this  form  of  check,  then  some  other  activity  would 
be  more  appropriate. 

Pre-Book  Lesson 

•  After  the  children  have  completed  the  practice 


exercises  at  the  top  of  the  page,  engage  in  an 
activity  similar  to  the  following: 

a.  Write  examples  on  the  chalkboard  like  these: 

n  3  4 

4)20  5 Jn  n)  28 

b.  Have  pupils  tell  whether  n  in  each  example 
stands  for  a  factor  or  a  product.  Be  sure  they  can 
explain  why. 

c.  Ask  different  pupils  to  tell  the  number  for  n 
in  each  of  the  above  examples,  and  then  tell  how 
they  determined  the  numbers.  In  the  middle  ex¬ 
ample  in  particular,  be  sure  to  emphasize  that 
multiplication  may  be  used  to  find  the  product 
represented  by  n. 

•  On  the  board,  write  an  example  like  3)93. 
Ask  a  pupil  to  find  the  unknown  factor.  Have 
another  pupil  tell  the  product  and  the  two  factors. 
Then  have  still  another  multiply  the  two  factors  to 
see  if  he  gets  the  product. 

Guide  pupils  to  state  in  their  own  words  that 
if  the  product  is  the  same  as  the  one  we  divided, 
then  the  factor  found  must  be  the  correct  one. 

Try  one  or  two  other  examples  of  this  type  to 
confirm  the  generalization. 

Using  the  Text  Page 

•  You  should  be  able  to  cover  the  oral  work 
very  quickly  as  a  follow-up  of  the  Pre-Book  Lesson. 

•  The  written  work  provides  two  types  of  prac¬ 
tice.  First,  the  children  must  divide  and  then  they 
must  multiply  as  a  check.  Be  certain  the  pupils 
actually  multiply  when  they  are  checking  their 
division  answer,  not  simply  force  the  answer. 

Individualizing  Instruction 

•  All  pupils  may  check  some  of  the  answers  for 
the  practice  exercise  at  the  top  of  the  page  by 
multiplying  the  two  factors. 

•  All  pupils  may  be  shown  that  division  may  be 
used  to  check  the  result  of  multiplication  examples. 
This  would  be  one  more  way  of  stressing  the  inverse 
relationship.  Multiplication  can  undo  division  and 
division  can  undo  multiplication. 

•  Use  Extra  Examples  Set  80  as  needed. 
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b.  42 
X2 
86 
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Pupil’s  Objectives 

(a)  To  have  mixed  practice  in  all  computational 
skills  which  have  been  taught;  (b)  to  find  the 
number  for  n  in  mathematical  sentences;  and  (c)  to 
have  practice  in  using  equality  and  inequality 
symbols  to  write  true  sentences. 

Background 

The  practice  exercises  on  this  page  cover  almost 
every  skill  and  idea  that  has  been  taught  in  this 
book.  The  material  at  the  top  of  the  page  is  mixed 
practice  in  all  the  operations.  At  the  middle  of 
the  page  are  some  exercises  which  offer  practice  in 
computation  in  the  setting  of  mathematical  sen¬ 
tences.  As  an  added  challenge,  these  sentences  are 
solved  by  using  operations  not  directly  indicated 
by  the  given  symbols.  Choosing  the  correct  opera¬ 
tion  requires  knowledge  and  application  of  the 
addends-sum  relationship  and  the  factors-product 
relationship.  At  the  bottom  of  the  page  is  more 
practice  with  all  four  operations  but  placed  in  a 
setting  in  which  the  child  must  use  his  knowledge 
of  inequalities.  The  emphasis  in  these  exercises  is 
to  write  true  sentences  after  the  computation  has 
been  completed. 

Pre-Book  Lesson 

•  Review  quickly  with  pupils  the  addends-sum 
relationship.  Have  pupils  state  in  their  own  words 
and  write  examples  of  the  ideas: 

a.  If  we  know  two  addends  we  find  the  sum  by 
adding. 

b.  If  we  know  one  addend  and  the  sum,  we  find 
the  other  addend  by  subtracting. 


•  Review  quickly  the  factors-product  relation¬ 
ship.  Have  pupils  state  in  their  own  words  and 
write  examples  of  the  ideas: 

a.  If  we  know  two  factors,  we  find  the  product 
by  multiplying. 

b.  If  we  know  one  factor  and  the  product,  we 
find  the  other  factor  by  dividing. 

•  Ask  a  child  to  write  on  the  chalkboard  the 
number  sentence  for  Seven  is  greater  than  four.  He 
should  have  written  7  >  4.  If  he  did  not,  ask 
another  child  to  write  the  same  sentence.  Through 
this  type  of  activity  review  with  pupils  the  meanings 
of  the  symbols  >  and  <. 

Then,  write  (7  X  4) _ (35  —  8).  Ask  a  child 

to  write  the  symbol  that  will  make  a  true  sentence. 
Have  the  child  explain  what  he  is  doing  and  why 
he  used  the  symbol  that  he  did.  Be  sure  that  pupils 
understand  that  they  must  do  two  computations 
before  they  can  decide  what  symbol  to  use  in 
completing  the  sentence. 

Using  the  Text  Page 

Make  certain  that  all  pupils  understand  what 
they  are  to  do  in  each  set  of  written  exercises, 
particularly  the  set  at  the  foot  of  the  page. 

Individualizing  Instruction 

•  More  capable  children  may  work  mentally  in 
Ex.  1-9  at  the  foot  of  the  page.  Have  them 
write  the  sentences  after  finding  the  number  for  n 
mentally. 

•  Slower  learners  may  not  be  able  to  complete  all 
exercises.  Assign  only  selected  items  for  written 
work. 
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*  Pupils  are  not  given  the  meaning  of  >  and  <  here.  Check  to  see 
how  well  they  can  work  without  this  help. 


To  Keep  in  Practice 


A.,  5.,  M.,  D.  [W] 

To  check,  work  each  example  a  second  time. 


1. 

36  -f-  312 

6. 

506  +  394  900 

11. 

106  X  5  530 

16. 

11 

88  ^  8 

2. 

6  X  103618 

7. 

84  -4- 

4  21 

12. 

48tf  -h  2  24* 

17. 

„  835 

5  X  167 

3. 

89  +  472  56i 

8. 

498  X  2  996 

13. 

760  -  358  402 

18. 

32* 

96tf  -  3 

4. 

4  X  243  972 

9. 

311  - 

-  285  26 

14. 

6  x  $1.42  $8.5219. 

™  392 

98  X  4 

5. 

900  -  78822 

10. 

66  -T- 

6  11 

15. 

345  +  454  799  20. 

20 

80  ^  4 

21.  78  +  6  +  89  +  117  290  23.  $4.00  +  $0.68  +  $3.17$7.85 

22.  255  +  138  +  390  ™  24.  $0.69  +  $0.75  +  $5.62  *7.06 


Now  turn  each  division  number  sentence  around.  For 
Ex.  1  write,  “36  3  =  12,  so  12  =  36  4-  3.” 


More  Practice 

n -examples;  equalities  and  inequalities  [W] 

Work  Ex.  1-9,  to  find  the  number  for  n.  Then  copy 
each  example  with  the  correct  numeral. 

106  231  106 

1.  n  +  205  =  311  4.  173  =  n  -  58  7.  153  -  n  =  47 

2. “n  -  293  =  146  5  Jn  =  800  -  67  8.  3  x  n  =  66 

3.  n  +  3  =  4  6.  246  +  «“=  500  9.  i  of  27  =  n 


*  Work  each  example.  Then  copy  it  using  = 

Copy  the  example  again  using  >  or  <  or  = . 

4  < 


10.  (3  X  149)  _?.  (583  -  10) 

11.  (88  -T-  4)  (90  -  68) 

12.  (69  +  3)  .1^(19  +  13) 

13.  (i  of  35)  of  40) 


or 

14.  (4  x  8)  _?_  (96  +  3) 

15.  (3  x  87)  _?_  (6  x  43) 

16.  (i  of  36)  (i  of  18) 

17.  (84  -5-  2)  T(93  -s-  3) 

(three  hundred  thirty-seven) 
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Dividing  —  3-Place  Numerals 

Using  the  Distributive  Property  [O] 

For  our  May  Day  party  we  want  to  put 
128  people  at  4  large  tables  with  the  same 
number  at  each  table.  How  many  people 
will  be  at  each  table?  128  -s-  4  =  n 

Study  Ex.  A.  Are  there  enough  hundreds 

No 

to  have  as  many  as  1  hundred  at  each  table? 
If  not,  can  128  be  renamed  as  12  tens  +  8, 
or  as  120  +  8,  as  in  Ex.  B?  Yes 

Ex.  B.  Explain  why  32  is  the  answer. 

120+4  =  30  8-4  =  2  30+2  =  32 


A 

128  =  100  +  20  +  8 

B  j 

128  =  120  +  8 

30  +  2,  or  32 

4)100  +  20  +8 

4)120  +  8 

Ex.  C  shows  another  way  to  divide  128  by  4.  How  is 
the  work  really  lilce  &at  in  Ex.  ]B?a  fcxplam  the  work. 

120+4  =  30,  4 x^30=  120,  128-  120=  8,  8+4  =  2,  4* *  2  =  8,  8-  8=0 

Explain  how  the  first  digit  was  found  for  each  answer 
of  Ex.  1-10.  Tell  why  it  is  written  where  it  is.  See  below* 


4)1  2  18 

4? 

8? 

4? 

4? 

2? 

1  2  !  0 

1.  2)82 

2.  3)249 

3.  4)164 

4.  77287“ 

5.  57105 

I8 

2? 

4? 

5? 

9? 

3? 

!§ 

6.  4)84 

7.  6)246 

8.  9)459 

9.  4)368 

10.  3)96" 

When  you  cannot  divide  hundreds,  you 
think  of  the  3-place  numeral  as  showing  tens 

and  ones.  Ex.  1-10:  Divided  tens  — Ex.  1,6,10.  Renamed  hundreds 

then  divided  tens  — Ex.  2,3 ,4 ,5, 7, 8, 9 

338  (three  hundred  thirty-eight) 

*An  extension  in  showing  division— working  with  a  product  shown  by  a  3-place  numeral, 
but  with  the  unknown  factor  still  shown  by  only  a  2-place  numeral! 


Teaching  Pages  338  and  339 


Pupil’s  Objective 

To  learn  to  divide  with  a  3-place  numeral  and 
get  a  2-place  answer. 

Background 

This  is  an  extension  of  the  work  on  pages  334 
and  335  where  the  distributive  property  was  used 
in  dividing  with  a  2-place  numeral  and  getting  a 
2-place  answer.  Now,  your  pupils  are  introduced 
to  dividing  with  a  3-place  numeral  and  getting  a 
2-place  answer.  Later,  they  will  encounter  dividing 
with  a  3-place  numeral  and  getting  a  3-place  answer. 

Providing  adequate  background  in  preparation 
for  a  new  skill  is  an  essential  ingredient  in  the 
sequential  development  of  a  mathematics  program. 
Basic  to  the  division  introduced  on  pages  338  and 
339  is  the  idea  of  renaming  hundreds,  tens,  and 
ones  before  dividing. 

The  renaming  of  numbers  in  many  ways  has 
been  developed  extensively  throughout  this  pro¬ 
gram.  Consider  the  number  128.  Your  pupils  have 
learned  that  it  may  be  named  as  100  +  20  +  8. 
Th«y  have  learned,  also,  that  it  may  be  renamed 
as  12  tens  and  8  ones,  120  +  8.  You  are  referred 
to  the  suggestions  for  Teaching  Pages  166-172  for 
the  many  ways  of  renaming  numbers. 

The  context  in  which  the  number  is  shown 
determines  the  renaming.  If  the  hundreds  cannot 
be  divided  to  show  a  number  of  hundreds  in  the 
answer,  the  renaming  should  be  in  terms  of  tens 
and  ones.  In  the  example  4)128,  the  child  should 
be  able  to  see  that  a  whole  number  of  hundreds 
cannot  be  shown  in  the  answer,  so  the  number  is 
renamed  12  tens  (120)  plus  8  ones.  With  the 
example  thought  of  as  4)120  +  8,  the  method  of 
dividing  is  very  similar  to  what  has  been  learned 
when  dividing  with  a  2-place  numeral. 

The  inverse  relationship  of  multiplication  and 
division  by  a  number  will  receive  continued  empha¬ 
sis  as  one  is  used  as  a  check  for  the  results  of  the 
other. 

Pre-Book  Lesson 

•  Engage  in  a  review  activity  of  renaming  num¬ 
bers  shown  with  3-place  numerals.  Write  the 


numeral  248  on  the  chalkboard.  Ask  pupils  to  tell 
other  ways  of  naming  the  number.  You  should 
encourage  as  many  different  names  as  possible: 

a.  200  +  40  +  8 

b.  200  +  48  (2  hundreds  plus  48  ones) 

c.  240  +  8  (24  tens  plus  8  ones) 

d.  230+  18  (23  tens  plus  18  ones) 

e.  220  +  28  (22  tens  plus  28  ones) 

All  of  these  examples  are  ways  of  renaming  248. 
Encourage  creativity  in  thinking.  Even  though  we 
may  use  only  one  of  these  ways  of  naming  the 
number,  the  child  should  be  praised  for  his  inde¬ 
pendent  thought. 

•  Point  out  that  when  we  are  dividing  there  will 
be  times  when  we  will  use  many  of  these  ways  of 
renaming.  However,  in  this  lesson,  only  two  will 
be  considered.  First,  work  on  the  chalkboard  or 
with  a  place-value  teaching  aid*  to  show  248  as 
200  +  40  +  8. 


Hundreds 

Tens 

Ones 

I  1 

nun 

nnnnnnnn 

1  1  1  II ^ 

Ask  a  pupil  to  separate  the  2  hundreds  into 
4  groups  of  the  same  size.  -  Of  course,  since  there 
are  only  2  hundreds,  it  is  not  possible  to  separate 
them  into  4  groups  of  hundreds.  This  should  help 
pupils  to  see  why  it  is  necessary  in  the  division 
example  248  -r-  4,  to  rename  248  as  24  tens  8  ones. 
In  so  doing  it  becomes  possible  to  proceed  with 
division  by  4. 

Have  pupils  separate  the  24  tens  on  the  place- 
value  teaching  aid  into  4  groups  of  ten. 


Hundreds  Tens  Ones 


r  ■'  — - 1 

CL 

a 

□L 

a. 

a. 

 111111  

1  1  L 

iiinnn _ , 

r  [ 

i 

1 

i 

i 

\ - 1 

*  See  21,  page  xix. 
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Since  each  of  the  tens  is  placed  in  one  of  4 
groups,  the  pupils  may  proceed  to  separate  the 
ones  as  shown  below. 


Hundreds  Tens 

Ones 

iniiin 

“1 

i  i  i  nn 

ULJ  | 

I  ■jl  1 1 1 1 

r n  r  i  i 

mini 

“ip 

1  1  1  ~  1 

nnnnnn 

“|p 

1 1  1 

1 

•  It  is  now  time  to  make  the  transition  from 
work  with  the  physical  model  to  work  with  the 
division  algorithm.  Write  the  example  4)248  on  the 
chalkboard  and  encourage  the  same  thinking  as 
was  involved  with  the  place-value  demonstra¬ 
tion. 

Direct  and  guide  the  working  of  the  example 
until  children  state  in  their  own  words  something 
as  follows:  “I  cannot  divide  the  2  hundreds  by  4 
and  get  a  number  of  hundreds,  so  I  rename  248  as 
24  tens  and  8  ones.  24  tens  can  be  divided  by  4 
and  give  the  result  6  tens.  And,  8  ones  can  be 
divided  by  4  and  give  the  result  2  ones.” 


Ask  children  questions  about  the  meaning  of 
each  of  the  digits  in  the  answer.  “What  does  the 
6  tell  us?”  “What  does  the  answer  62  mean?” 

Using  the  Text  Pages 

•  The  oral  work  should  easily  follow  from  the 
Pre-Book  Lesson.  Refer  to  the  place-value  aid  in 
order  to  insure  that  pupils  understand  the  how  and 
why  of  each  step  in  finding  the  missing  factor  for 
these  examples. 

•  Circulate  among  pupils  as  they  are  doing  the 
written  work  to  see  that  they  are  proceeding  with 
the  work  correctly. 

Individualizing  Instruction 

•  You  may  find  it  necessary  to  modify  the  written 
assignment  for  slower  learners.  They  often  develop 
negative  attitudes  toward  mathematics  because  of 
a  lengthy  assignment. 

•  Use  Extra  Examples  Sets  81  and  82  as  needed. 

Reminder 

Many  ideas  and  skills  have  been  developed  in 
working  with  measurement,  geometry,  graphs,  and 
charts.  All  pupils  may  profitably  spend  time  doing 
additional  work  on  one  or  more  of  these  topics. 


NOTES 
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Which  of  these  answer  digits  are  shown  in  the  wrong 
places?  Tell  why  each  is  wrong. 

24  tens  -s-  4  =  6  tens 

5  9  6  a  2 

11.  6)306  12.  2)186  13.  4)248  14.  3)69V 

6  tens  4-  3  =  2  tens 

On  the  board,  work  Ex.  15-18.  Work  first  as  in  Ex.  B 
on  page  338,  then  again  as  in  Ex.  D  at  the  right. 

51 

6)306 


15. 


81 

5)405" 


16. 


93 

3)279 


17. 


18. 


_ 21 

7)147 


When  we  divide  numbers  like  $2.13,  as  in  Ex.  E,  we 
write  the  work  just  as  when  we  divide  other  numbers. 
We  put  $  before  the  answer  and  use  two  places  for  cents. 

19.  Explain  the  work  in  Ex.  E.  Why  is  0  written  at 
the  left  of  the  cent  point  in  the  answer?  t  o  show  0  dollars. 

20.  Ex.  F  shows  the  check  for  Ex.  E.  Is  $0.71  the 
correct  answer  for  $2.13  4-  3?  Explain  the  work.3xlone  = 

3  ones.  3x7  tens  =  21  tens,  or  2  hundreds  and  1  ten. 

[W] 

Copy  each  of  Ex.  21-48.  Write  your  work  as  in  Ex.  D 
or  Ex.  E.  Check  Ex.  21-34  by  multiplying. 


62 

21.  4)248 

81 

22.  3)243 

31 

23.  8)248 

52 


24.  3)156 


A1. 


25.  6)246 


51 


26.  5)255 

27.  7)357 


$0.82 

28.  2) $1.64 

$0.61 

29.  3) $1.83 

$0.83 

30.  2)$1.66 

■  $0-42 

31.  3)  $1.26 

81 

32.  5)405 

33.  3)276 


$0.12 

35.  4)$048 

$0.92 

36.  2)$1.84 

41 

37.  7)287 

30.51 


38.  8)$408 


31 


39.  7)217 


S0.21 


40.  9)$i.89 


72 

42.  2)144 

41 

43.  9)369 

$0.51 

44.  5)$2.55 

30,31 

45.  4)$1.24 

$0.21 

46.  6)$1.26 

.  $0.51 

47.  9)$459 

$0.83 


34.  5)|Z05  41.  6)306  48.  3)$2.49 


Extra  Examples.  Work  Sets  81  and  82. 

(three  hundred  thirty-nine)  339 


Finishing  and  Solving  Division  Problems 

[W] 

For  each  of  Ex.  1-8  write  a  question  to  make  a  problem 
worked  by  division.  Then  work  the  problem.  Questions  w.ii  vary. 

1.  Miss  Wells  gave  Kay  a  box  of  168  crayons  and  asked 
her  to  give  8  crayons  to  each  child  in  the  room.  21  children 

2.  On  the  last  page  of  our  book  there  are  48  examples. 
Miss  Wells  asked  us  to  work  i  of  them.  24  examples 

3.  For  our  play  we  need  147  extra  chairs.  We  will 
set  them  in  rows  of  7.  21  rows 

4.  A  book  we  are  reading  in  our  class  has  126  pages. 
Miss  Wells  said  that  we  had  finished  reading  i  of  the  book. 

42  pages 

5.  Miss  Wells  said  that  4  copies  of  the  same  book  cost 
$3.68  in  all  when  they  were  new.  $0  92 

6.  In  our  whole  school  building  there  are  205  boys. 

It  takes  5  boys  to  make  a  basketball  team.  41  teams 

7.  Our  room  is  42  feet  long.  The  board  covers  i  of 
the  wall  on  that  side.  21  feet 


8.  Miss  Wells  asked  us  to  put  248  books  on  the  shelves. 
Each  of  us  can  carry  8  books  at  a  time.  31  trips 
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Pupil’s  Objectives 

(a)  To  have  practice  in  writing  questions  to 
make  division  problems;  and  (b)  to  have  practice 
in  solving  division  problems. 

Background 

In  the  material  on  page  340,  the  children  are 
given  certain  information  from  which  they  can 
write  an  appropriate  division  question.  The  mere 
act  of  finding  an  answer  is  not  the  whole  of  problem¬ 
solving.  The  child  who  can  create  problems  shows 
an  understanding  of  the  problem  situation.  After 
understanding  has  taken  place,  he  will  be  in  a 
better  position  to  find  solutions  to  problems  than 
the  child  who  blindly  searches  for  an  answer.  Thus, 
it  is  very  important  to  place  a  great  deal  of  emphasis 
on  the  writing  of  questions  to  make  division 
problems. 

Another  activity  you  should  use  frequently  is  the 
writing  of  a  mathematical  sentence  for  a  problem. 
This,  too,  encourages  the  child  to  understand  the 
problem  situation.  If  he  is  incapable  of  writing  a 
mathematical  sentence  for  relationships  shown, 
then  he  will  continue  to  have  trouble  in  inter¬ 
preting  and  solving  problems. 


Pre-Book  Lesson 

Review  briefly  division  problems  which  involve 
partitive  situations  and  those  which  involve  meas¬ 
urement  situations.  Also,  review  problems  which 
involve  finding  how  many  members  are  in  part  of 
a  total  set,  such  as  |  of  12  books.  This  kind  of 
problem  may  be  solved  by  division. 

Using  the  Text  Page 

•  Make  sure  that  all  pupils  understand  that  they 
are  to  write  a  question  for  each  set  of  information 
to  make  a  division  problem.  It  would  probably  be 
a  good  idea  to  have  pupils  write  all  the  problems 
and  then  go  back  to  each  one  to  find  the  solution. 

•  You  may  wish  to  have  different  children  read 
the  questions  they  have  written.  Have  as  many 
different  questions  as  possible  for  each  set  of  infor¬ 
mation.  Impress  upon  the  pupils  that  a  question 
may  be  written  in  a  variety  of  ways. 

Individualizing  Instruction 

More  capable  children  may  refer  to  the  chart  on 
page  331  and  show  the  M.  and  D.  facts  for  the 
blank  spaces  in  the  lower  right  portion  of  the 
chart. 


NOTES 
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Pupil’s  Objective 

To  begin  to  learn  some  skills  in  estimating 
answers  to  multiplication  and  division  examples. 

Background 

The  ability  to  estimate  includes  the  ability  to 
determine  whether  or  not  an  answer  is  reasonable. 
Many  necessary  relationships  between  numbers  in¬ 
volved  in  an  operation  serve  as  a  basis  for  accepting 
or  rejecting  a  number  found  through  computation. 
Of  course,  not  all  people  give  consideration  to  the 
reasonableness  of  answers  derived  from  their  com¬ 
putations.  Learning  mathematical  skills  without 
the  concomitant  attitudes  and  understandings 
which  make  one  competent  to  determine  the  rea¬ 
sonableness  of  an  answer  leaves  much  to  be  desired. 

The  purpose  of  the  material  on  page  341  is  to 
extend  understanding  of  various  ways  of  estimating 
answers  and  to  foster  an  attitude  of  “checking” 
one’s  work.  By  intuition,  many  pupils  will  have 
developed  the  notion  that  usually  a  product  of 
two  numbers  is  greater  than  either  factor.  It  is 
this  idea  that  is  clarified  in  the  formal  treatment 
given  to  it  in  this  lesson. 

Notice  that  the  generalizations  on  page  341  are 
stated  in  terms  of  working  with  counting  numbers 
(frequently  called  natural  numbers),  since  the  gen¬ 
eralizations  would  not  be  true  for  the  number  0. 
This  will  become  evident  when  you  remember 
what  was  said  about  multiplying  or  dividing  0. 

Pre-Book  Lesson 

•  Show  a  M.  fact  on  the  chalkboard  such  as 
6  X  4  =  24.  Ask  pupils  if  they  can  tell  something 
about  the  relationship  between  the  product  and 
the  number  multiplied.  It  may  be  necessary  to 
phrase  the  question  in  different  ways,  perhaps 
giving  an  indication  that  it  is  size  that  you  wish  to 
compare.  This  will  be  an  opportunity  to  use  the 
symbols  for  is  greater  than  and  is  less  than. 

On  the  chalkboard,  continue  to  show  M.  facts 
where  the  factor  you  multiply  by  is  a  counting 
number  and  then  note  relationships  as  shown  below. 

6  X  4  =  24  Product  >  the  other  factor 

2X9  =  18  Product  >  the  other  factor 


8  X  5  =  40  Product  >  the  other  factor 

1X9  =  9  Product  =  the  other  factor 

Analyze  the  facts  and  generalizations  on  the 
board  and  through  guided  discussion  arrive  at  these 
two  generalizations  about  multiplying  by  a  count¬ 
ing  number: 

a.  The  product  is  never  less  than  the  other  factor. 

b.  The  product  is  always  equal  to  or  greater 
than  the  other  factor. 

c.  When  one  factor  is  1,  the  product  is  equal  to 
the  other  factor. 

•  Write  an  example  like  63  X  15  =  n  on  the 
chalkboard.  Then  show  58  and  945  on  the  board. 
Ask,  “Which  of  these  two  numbers  could  not  pos¬ 
sibly  be  the  answer  to  the  multiplication  sentence?” 
By  inspection,  pupils  should  be  able  to  tell  that  the 
number  58  would  not  make  sense.  Have  pupils 
analyze  and  discuss  other  examples  of  this  type. 
It  is  not  necessary  that  the  children  be  able  to  find 
the  answer,  but  they  should  be  able  to  reject  any 
answer  that  doesn’t  make  sense. 

•  Conduct  the  same  type  of  activity  for  division 
examples  when  dividing  by  a  counting  number. 
Make  sure  pupils  arrive  at  the  following  generali¬ 
zations: 

a.  A  missing  factor  will  never  be  greater  than 
the  product. 

b.  A  missing  factor  will  be  equal  to  the  product 
if  the  known  factor  is  1. 

c.  A  missing  factor  will  be  less  than  the  product 
if  the  known  factor  is  a  counting  number  greater 
than  1. 

Using  the  Text  Page 

•  The  oral  work  on  this  page  should  follow 
easily  from  the  Pre-Book  Lesson.  Have  pupils  state 
the  generalizations  in  their  own  words  as  often  as 
possible. 

•  In  writing  the  answers  to  Ex.  9-16,  pupils 
should  show  the  number  given  that  cannot  possibly 
be  correct. 

Individualizing  Instruction 

Have  pupils  work  each  example  in  Ex.  9-16 
to  see  if  the  correct  answer  is  given. 
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Does  Your  Answer  Look  Right? 

M.andD.  [Oj 

For  boxes  A  and  B,  is  each  factor  jou  are  multiplying 
by  or  dividing  by  a  counting  number?  For  box  A  is  each 
product  equal  to  or  greater  than  the  factor  multiplied?  Yes 

If  the  factor  you  multiply  by  is  a 
counting  number,  the  product  is  equal 
to  or  greater  than  the  other  factor. 

For  box  B  is  each  answer  equal  to  or  less  than 
the  product  you  are  dividing?  Yes 

If  the  factor  you  divide  by  is  a 
counting  number,  the  other  factor  is 
equal  to  or  less  than  the  product. 


Ex.  1-8.  Tell  about  the  size  of  each  answer.  The  answers  agree 

with  the  generalizations  about  size. 

1.  3  x  8  3.  18  -5-  9  5.  1  x  9  7.  6  x  5 

2.  6  -v-  2  4.  8  X  1  6.  7  1  8.  1  X  1 

Ex.  9-16.  Just  by  looking,  tell  which  answer  shown 
after  the  problem  or  example  must  be  wrong.  Tell  why. 


9.  May  took  27  minutes  to  read  a  story.  Joe  took  i 
as  long.  How  many  minutes  did  Joe  take?  9  81 

81  is  not  equal  to  or  less  than  the  product. 

10.  May’s  necklace  has  84  beads.  To  make  4  such 
necklaces  how  many  beads  would  she  need?  336  21 

21  is  not  equal  to  or  greater  than  the  other  factor. 

11.  3  x  256  86  768  14.  68  4-  2  34  160 

-  160  is  greater  than  Oo. 

15.  398  X  2  212  796 

212  is  less  than  398. 

16.  408  4  8  970  51 


86  is  less  than  256. 

106  4  2  53  318 

318  is  greater  than  106. 

13.  8  x  104  832  13 


12. 


1  3  is  less  than  1  04 , 


970  is  greater  than  408. 

[W] 


Now  work  Ex.  9-16. 
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*  We  often  need  to  check  an  answer  more  quickly  than  by  working  another  example.  Here 
pupils  learn  how,  by  just  looking  at  a  product  or  factor  shown,  they  can  sometimes  tell 

if  an  answer  is  incorrect. 


Reading  and  Writing  4-Place  Numerals 


(Oj 

1.  Why  must  the  truck  driver  know 
how  to  read  the  numeral  on  the  sign? 


8  thousand 


2.  Can  you  read  the  numeral?  ATry. 

3.  We  say  that  8,000  is  a  4-place 


numeral.  Why?  it  has  four  digits. 


4.  What  name  do  you  think  is  given 


the  place  where  you  see  8  in  8,000? 

5.  Count  by  10’s  from  10  to  90. 

6.  Count  by  1005s  from  100  to  900. 


7.  Count  by  1,000’s  from  1,000  to  9,000. 

Study  Ex.  8.  Then  tell  the  missing  words  in  Ex.  9-11. 

8.  5,168  is  read,  “5  thousand  1  hundred  68.” 

thousand  hundred 

9.  4,200  is  read,  “4  _?_  2  _?_.” 

7  2  70 

10.  7,270  is  read,  “_?_  thousand  _?_  hundred  _?_.” 

11.  3,016  is  read,  “_?_  thousand  _?_.” 

12.  Read  these  numerals: 

a.  2,651  b.  1,005  c.  4,789  d.  8,018  e.  9,623 

f.  6,205  g.  7,890  h.  1,080  i.  3,456  j.  5,700 

On  the  board  write  the  numeral  for 

13.  two  thousand  one  hundred  twenty-nine.  2,129 

14.  five  thousand  five  hundred.  5<500 

15.  seven  thousand  two.  7,002 

16.  four  thousand  two  hundred  eighty.  4,280 
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Teaching  Pages  342  and  343 


Pupil’s  Objectives 

(a)  To  learn  how  to  read  and  write  4-place 
numerals;  and  (b)  to  have  mixed  computational 
practice  using  3-place  numerals. 

New  Word 

(page  342)  thousand 

Background 

A  common  error  in  the  reading  of  numerals  with 
3  or  more  digits  is  the  use  of  the  word  “and.” 
Because  of  the  additive  nature  of  our  number 
system,  it  is  not  inaccurate  to  think  of  462  as  4 
hundreds  and  6  tens  and  2  ones.  However,  when 
we  read  the  numeral,  it  is  commonly  accepted  that 
it  be  read,  “Four  hundred  sixty-two”  and  not, 
“Four  hundred  and  sixty-two.”  The  word  “and” 
is  used  when  reading  a  numeral  containing  a 
decimal  fraction.  For  instance,  the  numeral  47.5 
is  read,  “Forty-seven  and  five  tenths.”  Third-grade 
children  will  have  experience  reading  a  numeral 
such  as  $5.75.  It  is  read,  “Five  dollars  and  75 
cents.” 

In  reading  numerals,  it  is  important  to  concen¬ 
trate  upon  the  names  of  the  places  of  digits,  as 
determined  by  the  base  of  the  system  in  which  we 
are  working.  However,  if  we  can  begin  to  build 
accepted  practices  at  the  same  time,  it  is  worthy 
of  our  consideration. 

Many  children  will  already  know  how  to  read 
and  write  numerals  of  more  than  3  places.  This 
lesson  may  be  considered  as  a  review  for  them  or 
you  may  wish  to  assign  them  one  of  the  supple¬ 
mentary  activities  at  the  end  of  the  chapter. 

Pre-Book  Lesson 

•  On  the  chalkboard,  write  some  sentences  which 
contain  4-place  numerals. 

a.  There  are  8,452  school  children  in  our 
town. 

b.  Our  school  uses  about  3,920  gallons  of  water 
each  week. 

Ask  pupils  to  read  the  statements.  If  they  are 
read  correctly,  call  attention  to  the  fact  that  each 


numeral  contains  four  digits  and  that  the  fourth 
digit  to  the  left  is  in  thousand’s  place. 

•  Draw  a  place-value  chart  on  the  chalkboard 
(or  work  on  a  flannel  board*)  and  have  pupils  nil 
in  the  words  “Ones,”  “Tens,”  and  so  on,  as  shown 
below.  Each  pupil  may  make  a  chart  of  his  own 
at  his  desk. 


Thousands 

Hundreds 

Tens 

Ones 

2 

3 

6 

0 

List  in  the  chart  numerals  like  the  following  for 
pupils  to  read: 

2,360  9,370  2,040 

4,956  8,204  6,056 

•  If  pupils  do  not  ask  about  the  comma  in 

4-place  numerals,  call  it  to  their  attention.  Ask 

why  they  think  it  is  used.  Accept  such  answers  as, 
“To  make  it  easier  to  read”  or  “To  break  up  the 
numeral  for  easier  reading.” 

•  Use  the  place-value  chart  to  show  5,000. 
Then,  show  400.  Be  sure  to  have  pupils  tell  what 
each  of  the  0’s  means  in  5,000  and  in  400.  Through 
this  type  of  seeing  and  discussion,  guide  pupils  to 
see  that  5,472  may  be  renamed  5,000  +  400  +  70 
-T  2.  Have  pupils  show  several  numbers  in  this 
expanded  form.  Emphasize  the  additive  nature  of 
the  number  system. 

Using  the  Text  Pages 

•  Use  the  place-value  chart  in  connection  with 
any  of  the  oral  material  as  may  seem  neces¬ 
sary. 

•  Some  pupils  may  find  the  variety  of  other 
place-value  teaching  aids**  more  helpful  than  the 
one  that  has  been  used  in  this  lesson.  An  abacus 
picture  or  some  similar  device  may  be  helpful  in 
connection  with  the  oral  exercises  in  the  book. 
For  instance,  pupils  can  quickly  draw  pictures  to 
demonstrate  4,527  (see  Teacher’s  Page  343). 

*  See  2,  page  xix. 

•  *  See  list  on  page  xix. 
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•  Most  pupils  should  be  able  to  proceed  inde¬ 
pendently  with  the  mixed  practice  at  the  bottom 
of  page  343. 

Individualizing  Instruction 

•  All  pupils  may  participate  in  collecting  and 
making  a  class  list  of  4-place  numerals.  These 
may  be  used  for  oral  practice  in  reading  numerals 
having  four  digits. 

•  Slower  learners  may  need  to  use  a  more  perma¬ 


nent  place-value  device  than  merely  a  chart  drawn 
by  hand  to  help  in  reading  4-place  numerals.  As 
shown  below,  insert  a  card  on  which  is  written  a 
single  digit  into  a  box  or  can  for  each  place  value. 


Let  a  pupil  leader  take  charge  as  soon  as  the 
children  are  proceeding  accurately.  Eliminate  this 
device  as  soon  as  possible  and  give  further  pra'  rice 
in  the  reading  of  4-place  numerals. 

•  All  pupils  may  use  either  >  or  <  to  make 
each  of  the  following  true  sentences. 

8,000  O  7,000 
3,550  O  3,505 
7,001  O  7,002 
5,483  O  5,485 


NOTES 
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[W] 

Study  chart  A.  Then  write  the 
numerals  that  belong  in  each  column 

17.  for  row  d.  18.  for  row  e. 

Copy  and  finish  Ex.  19-21. 

1,003 

19.  150005  1,001,  1,002,  _?_ 

9  8,451 

20.  8,448,  8,44?,  8,450,  _?_ 

4  4  4,002 

21.  3,999,  ?,000,  ?,001,  _?_ 


A 

•3 

e 

c/i 

IS 

QJ 

o 

£ 

■Z 

S 

X 

V3 

a 

H 

8 

8 

a. 

1 

1,000 

100 

10 

1 

1  b. 

2,000 

200 

20 

2 

c. 

3,000 

300 

400 

30 

40 

3 

4 

d. 

4,000 

> 

> 

~50~ 

> 

*5 

e. 

1 

5,000 

> 

> 

> 

( 

Show  the  numbers  you  would  use  in  counting  by  l’s 

22.  from  4,577  to  4,589.  23.  from  7,996  to  8,008. 

Other  name s  for  numbers 

Study  the  renaming  shown  in 
chart  B.  Then  copy  and  finish  Ex.  24. 

3  30 

24.  30  ones  =  _?_  tens,  3<jj 
30  tens  =  _?_  hundreds,  or 

3  o,UUU 

30  hundreds  =  _r_  thousands,  or  _?_ 

Write  the  numeral  for 
25.  7  thousand  eighteen.  26.  2  thousand  one  hundred. 

7,018  2'100 


B 

mmm 

10 

ones  = 

1 

ten,  or  10 

j  10 

tens  = 

1 

hundred,  or  100 

10 

hundreds 

=  1  thousand. 

1 .  - . 

or  1,000 

To  Keep  in  Practice 

A.,  S.,  M.,  D.  [W] 

Copy,  work,  and  check. 

1.  328  -  84  i  5.  597  -  406 1 9i  9.  211  -  89  122  13.  8  X  $0.45  $3.60 

2.  149  x  5745  6.  75  +  869  944  10.  219  -s-  3  73  14.  7  of  $3.57  $ 

3.  606  -  248358  7.  6  X  154  924 11.  $2.46  +  6$o.4i  15.  $0.55  +  $4.^6 

$4.29 

4.  455  -7-  591  8.  i  of  368  92  12.  $4.38  -  $0.09  a  16.  i  of  $2.79  50.93 
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Do  You  Make  Mistakes? 

Diagnostic  Tost  8 

Write  answers  on  folded  paper.  Work  carefully. 


1. 

a  bed 

7  x  535  5  x  8<o  9  x  5 45  6  x  530 

Study 

Pages 

Practice 

Sets 

318-320 

2. 

5]408  4]328  45  95  36  +  94 

308,  326 

79 

3. 

£  of  24 4  £  of  27 9  i  of  158 1  of  32 4 

310-312 

79 

4. 

164  172  140  123 

X5  x4  x6  x8 

820  655"  ”"5"4U  ~ 9BT 

302 

78 

5. 

8]8S  3)63  ffm  7)357 

332-339 

80-82 

Do  You  Understand? 

Test  of  Information  and  Moaning  8 

Write  an  ^-example  for  each  of  these  on  page  346: 

1.  Problem  1  2.  Problem  4  3.  Problem  8 

9  x  34  =  n  1  48-^-  2  =  n  248^-4  =  n 

4.  Write  the  numeral  for  three  thousand  twenty-one. 

3,021 

Ex.  5-6.  Copy  an  answer  that  cannot  be  correct. 

656 

5.  7  x  42  6  294  6  6.  164  ^-4  41  656 

7.  Write  the  answer  for  (32  -s-  8)  +  12.  i6 

4 

8.  i  of  a  pound  is  the  same  as  _?_  ounces. 

For  each  of  Ex.  9-11,  a  whole  is  in  parts  of  the  same 
size.  What  is  the  fraction  number  for  one  of 

9.  6  parts ?i  10.  9  parts?  \ 

344  (three  hundred  forty-four) 


11.  5  parts? 


Teaching  Pages  344,  345,  and  346 


Pupil’s  Objective 

To  take  the  regular  end-of-chapter  tests  for 
Chapter  8. 

New  Words 

(page  346)  berry,  flats,  pine 

Background 

You  have  probably  established  a  regular  routine 
for  administering,  scoring,  discussing,  and  record¬ 
ing  the  end-of-chapter  tests.  These  tests,  like  all 
previous  tests,  measure  those  ideas,  skills,  and  con¬ 
cepts  which  have  been  developed  or  extended  in 
Chapter  8.  As  has  been  the  suggested  practice,  be 
sure  to  emphasize  the  why  of  an  idea  or  an  operation 
in  discussing  the  various  items  on  each  test. 


Using  the  Text  Pages 

•  Diagnostic  Test  8.  You  may  wish  to  include 
the  following  items  as  a  part  of  a  diagnostic  test  in 
order  to  cover  most  of  the  major  computational 
skills  covered  in  the  entire  book. 


274 

37 

$4.75 

48^ 

83 

518 

0.29 

H 

329 
+  58 

46 

+294 

+2.65 

li  i 
% 

738 

802 

641 

$6.00 

-410 

-683 

-528 

-3.49 

•  Use  the  tables  below  to  find  the  per-cent 
scores  for  the  individual  record  cards  (see  Teaching 
Pages  50  and  51). 


Table  of  Per  Cents  for  Chapter  8  Scores 


Problem  Test 

Computation  Test 

Score 

Per  Cent 

Score 

Per  Cent 

Score 

Per  Cent 

Score 

Per  Cent 

1 

13 

1 

4 

9 

36 

17 

68 

2 

25 

2 

8 

10 

40 

18 

72 

3 

38 

3 

12 

11 

44 

19 

76 

4 

50 

4 

16 

12 

48 

20 

80 

5 

63 

5 

20 

13 

52 

21 

84 

6 

75 

6 

24 

14 

56 

22 

88 

7 

88 

7 

28 

15 

60 

23 

92 

8 

100 

8 

32 

16 

64 

24 

96 

25 

100 

Suggestions  for  Material  to  Accompany  End-of-Chapter  8  Tests 


Pupils  who  encounter  little  difficulty  in  the  tests 
just  administered  may  be  assigned  any  of  the  fol¬ 
lowing  activities  to  supplement  and  extend  their 
mathematical  skills  and  understandings: 

Alternate  Uses  of  Pages  in  Chapter  8 

Page  309.  Show  the  M.  facts  only  for  the  division 
examples  at  the  top  of  the  page. 

Page  319.  Show  a  D.  fact  to  go  with  each  multi¬ 
plication  example  at  the  bottom  of  the  page. 


Page  324.  More  capable  children  should  extend 
their  understanding  of  the  factors-product  relation¬ 
ship  by  engaging  in  the  following  activity. 

Use  particular  examples  in  row  28  at  the  bottom 
of  the  page  to  help  find  answers  for  48  -i-  8; 
90  -s-  9;  30  -J-  5. 

Use  particular  examples  in  row  29  to  help  find 
answers  for  80  -4-  5;  48  -f-  3;  54  -4-  9;  50  -4-  5. 

Use  examples  in  row  30  to  help  find  answers  for 
48  -5-  6;  54  -4-  3;  56  -4-  4. 


Teacher’s  Page  344 


Page  337 .  a.  Show  the  factors  only  for  the  blank 
spaces  in  the  lower  right  portion  of  the  chart. 

b.  After  the  factors  have  been  shown,  see  if  you 
can  find  their  product. 

Page  337  {bottom).  Change  one  number  shown 
in  each  of  Ex.  10-17  to  use  =  and  make  a  true 
sentence. 

Page  342.  Show  each  of  the  numbers  in  Ex.  12 
in  expanded  form. 


Factors  Odd 


Supplementary  Activities 

•  Make  rows  and  columns  of  dots  to  show  each 
example.  Then  copy  the  example  and  write  the 
answer. 

a.  (4  X  5)  +  (3  X  5)  =  n 

b.  (3  X  6)  +  (3  X  9)  =  n 

c.  (4  X  8)  +  (4  X  3)  =  n 

d.  (2  X  6)  +  (2  X  7)  =  n 

e.  (5  X  3)  +  (5  X  5)  =  n 

f.  (6  X  4)  +  (6  X  5)  =  n 


•  All  pupils  have  written  tables  of  M.  facts  for  2, 
3,  4,  and  5.  At  your  desks,  complete  the  tables 
started  below. 


4  X  10  =  40 
4  X  11  =  ? 
through 
4  X  18  =  72 


5  X  10  =  50 
5  X  11  =  ? 

through 
5  X  18  =  90 


•  Show  the  M.  to  go  with  each  M.  in  the  two 
tables  above. 

•  Show  the  divisions  to  go  with  the  multiplica¬ 
tions  shown  in  the  tables. 

•  More  capable  children  should  be  able  to  complete 
each  of  the  following  multiplication  charts.  After 
completing  all  three  charts,  the  children  should  use 
them  to  review  some  of  the  generalizations  about 
multiplying  odd  and  even  factors. 

Factors  Even 


One  Factor  Odd,  One  Factor  Even 


•  Use  the  symbols  >  and  <  to  make  true 
sentences. 

a.  If  n  =  9, 

then  (4  +  n) _ (24  —  n). 

b.  If  n  =  14, 

then  {n  —  5) _ (20  —  n ). 

C.  If  77  =  47, 

then  (153  —  86) _ {n  +  26). 

d.  If  n  =  4, 

then  (n  X  6) _ (8  X  n)  —  (4  +  2). 

e.  If  n  =  84, 

then  (384-  214)  ___  (263  -  n). 

Coordinate  Geometry 

•  Have  pupils  locate  points  on  the  coordinate 
system  to 

a.  make  different  shapes  or  drawings. 

b.  make  letters  of  the  alphabet. 

c.  play  the  Find  the  Treasure  game. 

•  The  number  line  has  been  used  for  the  most 
part  throughout  this  program  to  illustrate  the  set 
of  counting  numbers  or  the  set  of  whole  numbers. 
However,  points  on  a  number  line  may  be  used  to 
describe  time,  distance,  speed,  temperature,  weight, 
and  so  on.  Each  of  these  concepts  is  directly 
related  to  another  concept.  This  relation  idea  was 
mentioned  earlier  when  pupils  were  pairing  related 
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For  each  of  Ex.  12-14,  write  the  D.  example  two  ways. 
12.  i  of  30s  13.  }  of  213  14.  i  of  36  9 


Write  the  work  to  check  each  of  these  divisions: 

62  84 

15.  284  4-  4  =  62  iL  ,zll6.  168  2  =  84 

248  168 

17.  The  picture  shows  40  dots  in  rows  of  8. 

product,  40  factors,  5  and  8 

a.  What  product  and  factors  can  you  find? 

b.  Show  the  set  of  M.  and  D.  facts,  v 

5x8=40  8x5=40  40-5=8  40-8=5 

Show  the  number  for  n  in  each  of  Ex.  18-20. 


mm 


28  4  9 

18.  n  +  1  =  4  19.  32  4-  8  =  n  20.  5  x  n  =  45 


Copy  Ex.  21-22,  writing  >  or  <  or  =  for  _?_.  Copy 
each  example  again,  writing  =  or  ^  for  _?_. 

21.  (35  -  7)  _?_  (28  -  8)  22.  (4  X  6)^  (33  -  27) 


How  Well  Can  You  Compute? 

Computation  Tott  8 

Copy  and  work.  Check  each  example. 


1. 

168  -  821 

8. 

288  -s-  4 

72 

15. 

6  x  $1.4588.70 

2. 

457  +  209666 

9. 

8  x  105 

840 

16. 

\  of  $3.57  *0-51 

3. 

5  X  89445 

10. 

88  +  99 

187 

17. 

$6.81  -  $4.09 

$2.72 

4. 

693  -  3231 

11. 

i  of  364 

91 

18. 

$4.59  -  9  80.51 

5. 

916  -  309^07  12. 

812  -  764 4S 

>  19. 

$1.45+  $7.59 

$9.04 

6. 

3  X  23  0  690 

13. 

307  +  568  87520. 

$7.78  -  $0.90 

$6.88 

7. 

i  of  24641 

14. 

4  X  178 

712 

21. 

2  X  $4.08  88.16 

22. 

30tf  +  60  +  * 

H  + 

9tf53«24. 

$2 

.08  + 

$5.30  +  $1.67 

$9.05 

23. 

3<t  +  9<t  +  8*  +  ' 

7$  27tf  25. 

$0 

>.17  + 

$3.88  +  $2.86 

$6.91 

(three  hundred  forty-five) 


Can  You  Solve  Problems? 


Problem  Tost  8 


1.  Mr.  Samson  has  trees,  bushes,  and  plants  to  sell. 
He  has  9  rows  of  pine  trees,  with  34  trees  in  each  row. 
How  many  pine  trees  in  all  are  there?  306  trees 

2.  He  sells  plants  in  boxes  called  flats.  Each  flat 
holds  12  plants.  In  4  flats  of  tomato  plants,  how  many 
tomato  plants  should  there  be?  48  p|ants 

3.  The  town  bought  these  numbers  of  trees  of 
different  kinds:  80,  26,  18,  and  148.  How  many  trees 
in  all  did  the  town  buy  from  Mr.  Samson?  272  trees 

4.  If  i  of  the  148  evergreen  trees  were  pine  trees, 
how  many  pine  trees  did  the  town  buy?  74  trees 

5.  At  a  sale  there  were  600  cherry  trees.  All  but 
129  were  sold.  How  many  cherry  trees  were  sold?  471  trees 

6.  One  third  of  129  cherry  trees  left  were  sweet  cherry. 
How  many  sweet  cherry  trees  were  left?  43  trees 

7.  At  the  sale,  328  of  410  berry  bushes  were  sold. 
How  many  berry  bushes  were  not  sold?  82  bushes 

8.  There  are  248  pine  trees  to  be  set  out.  If  they 
are  planted  in  4  rows,  how  many  trees  will  be  in  each  row? 

62  trees 


information  in  a  chart  in  connection  with  problem¬ 
solving  (see  Teaching  Page  81). 

More  capable  children  can  now  begin  to  pair  infor¬ 
mation  and  show  relationships  by  drawing  two 
number-line  pictures  at  right  angles.  You,  as  the 
teacher,  will  realize  that  a  line  graph  is  being 
suggested,  but  this  need  not  be  pointed  out  to 
pupils  at  this  time. 

The  relationship  between  distance  and  time  may 
be  illustrated  on  number-line  pictures.  Discuss 
with  pupils  the  idea  that  if  you  know  that  a  man 
walks  a  distance  of  4  miles  in  1  hour,  you  can  find 
how  many  miles  he  will  travel  in  3  hours;  5  hours; 
and  so  on.  Then,  have  pupils  locate  points  for  each 
pair  of  data  as  shown  on  the  number-line  pictures 
at  the  right. 


Hours 


NOTES 


Teacher’s  Page  346 


Using  the  Reservoir  for  the  Text 


From  time  to  time,  through  the  pages  of  this 
Teachers’  Edition,  you  have  been  referred  to  sets  of 
Extra  Problems,  Extra  Examples,  and  Extra  Activ¬ 
ities  which  appear  at  the  back  of  the  pupil’s  text. 
Reproductions  of  those  pages  with  answers  shown 
(pages  347-374)  follow  this  Teacher’s  Page. 

While  each  set  of  exercises  is  associated  with  a 
particular  text  page,  you  will  recognize  that  you 
will  be  able  to  use  a  set  of  exercises  at  any  time 
after  the  pupils  have  reached  the  text  page  for 
which  that  set  was  planned. 

Immediately  after  text  page  374,  you  will  find 
a  reproduction  of  pupil’s  page  375  on  which  ap¬ 
pears  a  summary  of  symbols  and  terms  used  in  this 
grade-3  program.  This  type  of  page  was  planned 
for  use  in  the  Mathematics  We  Need  series  because 
the  authors  felt  that  the  ready-reference  items  with 


pictorial  illustrations  make  a  much  more  practical 
“dictionary”  than  the  often  used  verbal  glossary 
which  is  sometimes  hard  to  interpret. 

The  index  of  the  book  follows  on  page  376-380. 
The  authors  work  step  by  step  as  they  build  the 
many  programs  in  the  text  pages  but,  in  order  to 
be  most  effective,  you,  the  teacher,  will  probably 
want  to  have  in  mind  the  complete  picture  of  the 
development  of  a  topic.  For  instance,  when  inequal¬ 
ities  is  first  introduced,  it  might  be  helpful  for  you 
to  see  what  other  pages  in  the  text  contribute  to 
the  development  of  that  topic.  By  glancing  at 
those  pages,  you  should  have  an  especially  clear 
picture  of  the  direction  in  which  the  learning  is  to 
proceed.  That  is,  this  index  can  become  an  aid  in 
teaching,  over  and  above  the  usual  service  of  an 
index. 


Teacher’s  Page  347 


Set  1 
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Ice  Fishing 

For  use  after  page  20 

1.  Dave  and  his  father  went  ice  fishing.  Dave  caught 
4  little  fish  and  2  big  fish.  How  many  fish  did  he  catch? 

6  fish 

2.  His  father  caught  3  little  fish  and  5  big  fish.  How 
many  fish  did  Dave’s  father  catch?  8 

3.  Dave’s  2  big  fish  and  his  father’s  5  big  fish  made 
how  many  big  fish  in  all?  7  fish 

4.  Dave  caught  4  little  fish  and  his  father  caught  3 
little  fish.  How  many  little  fish  did  they  catch  together? 

7  fish 

5.  Dave’s  father  gave  away  2  of  his  8  fish.  How 
many  fish  did  he  have  left  after  that?  6  fish 

6.  For  dinner  the  family  ate  some  of  the  big  fish 
Dave  and  his  father  caught.  There  were  still  3  of  the  7 
big  fish  left.  How  many  of  the  big  fish  did  the  family 
eat?  4  fish 

Set  2 

Setting  the  Dinner  Table 

For  use  after  page  34 

1.  Five  big  people  and  3  children  are  to  be  at  the 
table.  How  many  places  must  be  set?  8  places 

2.  Mother  washed  9  glasses.  Molly  must  still  dry  3 
of  them.  How  many  glasses  have  been  dried?  6  9|asses 

3.  Molly  has  put  4  cups  on  the  table.  When  she  has 
put  on  4  more  cups,  how  many  cups  will  there  be?  s  cuPS 

[continued  on  page  348] 
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4.  Mother  has  9  roses.  She  has  put  6  in  a  bowl. 
How  many  roses  are  left  for  another  bowl?  3  roses 

5.  Six  of  the  8  chairs  are  put  in  place  at  the  table. 
How  many  more  chairs  must  be  set  in  place?  2  chairs 

6.  There  were  9  pears  in  the  kitchen.  How  many  were 
there  after  Molly  took  away  8  of  them?  1  pear 

Set  3 

A  Day  at  Uncle  Ned’s  Farm 

For  use  after  page  71 

1.  Jane  counted  5  brown  and  13  black  horses  in  a  field 
at  Uncle  Ned’s  farm.  How  many  horses  were  in  the  field? 

1  8  horses 

2.  Two  of  the  13  black  horses  went  into  the  bam. 
How  many  black  horses  did  not  go  into  the  bam?  11  horses 

3.  Three  hens  were  drinking  water  and  7  were  eating. 
How  many  hens  were  in  the  two  groups  together?  io  hens 

4.  There  were  19  hens  in  the  hen  house.  Six  ran  out. 
Then  how  many  hens  were  in  the  hen  house?  13  hens 

5.  Twenty-nine  sheep  were  in  a  field.  Four  of  them 
ran  to  Jane.  How  many  sheep  did  not  run  to  Jane? 25  sheep 

Set  4 

Rusty  Helps  His  Mother  and  Father 

For  use  after  page  87 

1.  Rusty  helped  his  mother  6  times  and  his  father  8 
times.  In  all,  how  many  times  did  he  help  them?  14  times 

2.  Rusty  helped  his  father  plant  potatoes.  He  put  8 
of  his  18  pieces  of  potato  in  one  row.  He  then  had  how 
many  pieces  left  to  plant?  1  0  pieces 
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3.  If  Rusty  had  12  tickets  before  he  stopped  at  Mrs. 

Brown’s,  and  9  afterward,  how  many  did  he  sell?  3  tickets 

4.  Rusty  had  19  boxes  to  take  to  the  basement.  After 
the  first  trip  there  were  14  boxes  to  take  to  the  basement. 

How  many  boxes  did  he  take  on  the  first  trip  ? 

5.  Rusty  cut  13  red  roses,  2  yellow  roses,  and  4  pink 
roses  for  his  mother.  That  was  how  many  roses  in  all?  1 9  roses 

6.  For  selling  tickets,  Rusty  earned  35  0.  He  spent 
50  for  a  pencil.  How  much  money  did  Rusty  have  left?  30* 

7.  Rusty  gave  10tf  for  ice  cream  and  70  for  candy. 

How  much  more  did  he  pay  for  ice  cream  than  for  candy?  3* 

Set  5 

The  School  Circus 

For  use  offer  page  95 

1.  Sam’s  group  sold  34  tickets  for  the  circus  one 
day  and  5  tickets  the  next,  or  how  many  in  all?  39  tickets 

2.  In  three  days  Nan  sold  4,  5,  and  9  tickets.  All 
together  she  sold  how  many  tickets?  is  tickets 

3.  In  the  first  hour  of  the  circus,  Ida’s  group  sold 
28  bags  of  peanuts  and  Joe’s  group  sold  15  bags.  How 
many  more  bags  did  Ida’s  group  sell  than  Joe’s?  13  bags 

4.  There  were  16  people  at  the  doll  stand.  Six  of 
them  left.  How  many  stayed  a  while  longer?  io  people 

5.  Tom  sold  17  bottles  of  orange  pop  and  12  bottles 

of  other  kinds.  How  many  bottles  of  pop  did  Tom  sell? 29  bottles 

6.  A  clown  sold  all  but  4  of  his  19  balloons.  How 
many  balloons  did  he  sell?  15  balloons 
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Set  6 

Making  Bird  Houses 

For  uto  aftar  poga  135 

1.  Ricky  counted  22  pieces  of  wood  in  a  pile.  After 
his  father  bought  14  of  them,  how  many  pieces  were  left? 

8  pieces 

2.  Ricky  gave  a  man  25 i  for  some  nails.  The  man 

gave  Ricky  M  in  change.  How  much  did  the  nails  cost? 

21$ 

3.  Ricky  and  his  father  used  14  pieces  of  wood  for 
one  bird  house  and  9  pieces  for  another  bird  house.  For 
the  two  bird  houses  they  used  how  many  pieces  of  wood? 

23  pieces 

4.  For  a  third  bird  house  they  used  5  short  boards,  2 
long  ones,  and  6  little  ones.  How  many  boards  was  that? 

1  3  boards 

5.  Ricky’s  father  had  17  nails  in  his  hand.  He  used 
all  but  7  of  them.  How  many  nails  did  he  use?  io  nails 

6.  One  board  was  37  inches  long.  Ricky’s  father  cut 
an  8-inch  piece  off  the  board.  Then  how  many  inches 
long  was  the  board?  29  inches 

Set  7 

Room  Three 

For  uta  aftar  paga  162 

1.  In  Room  Three  there  are  15  boys  and  16  girls.  How 
many  children  are  there  in  Room  Three?  31  children 

2.  There  are  6  children  at  the  first  table,  5  at  the 
second,  7  at  the  third,  and  9  at  the  fourth.  How  many 
children  are  at  the  tables?  27  children 

3.  Sue  handed  out  41  crayons  and  Molly  handed  out 
35.  How  many  more  crayons  did  Sue  hand  out  than 

Molly?  6  crayons 
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4.  Room  Three  brought  in  34  pounds  of  old  papers  one 
day,  28  pounds  the  next  day,  and  37  pounds  the  next. 
How  many  pounds  of  old  papers  did  they  bring  in?  99  pounds 


5.  On  Monday  there  were  40  pieces  of  red  paper  on 
the  shelf.  On  Tuesday  there  were  24  pieces.  How  many 
pieces  of  red  paper  had  been  used?  1  6  pieces 


6.  Room  Three  had  a  party.  The  cookies  cost  84tf. 
The  drink  cost  29 <£  less.  How  much  did  the  drink  cost? 554 


Set  8 

Spring  Clean-Up 

For  v«o  afar  page  173 

1.  Mrs.  Tucker  told  Mr.  Tucker  it  took  her  28  hours 
the  first  week  and  24  hours  the  second  week  to  clean  the 
house.  How  many  hours  all  together  was  that?  52  hours 

2.  In  the  second  week  Mrs.  Tucker  worked  15  of  the 
24  hours  on  Monday,  Tuesday,  and  Wednesday.  How 
many  hours  did  she  work  on  the  other  days  of  the  week? 

9  hours 

3.  Mike  and  June  Tucker  together  washed  17  windows. 

June  washed  5  windows.  How  many  did  Mike  wash?  12  windows 

4.  When  Mike  worked  in  the  garden,  he  counted  27 
tomato  plants  and  18  cabbage  plants.  How  many  more 
tomato  plants  than  cabbage  plants  were  there?  9  tomato  plants 

5.  Mike  picked  15  roses.  There  were  still  27  roses  left. 

How  many  roses  were  there  at  first?  42  roses 

6.  June’s  mother  washed  12  stair  steps.  June  washed 
9  stair  steps.  How  many  stair  steps  did  June  and  her 
mother  wash?  21  stair  steps 
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Set  9 

The  Long  Trip 

For  uto  afftr  pogo  182 

1.  Thirty-one  people  went  on  a  trip  to  a  park.  Four 
of  them  were  teachers  and  the  others  were  children.  How 
many  children  were  there?  27  chiIdren 

2.  First,  they  rode  a  train  29  miles  from  the  school. 
Then  they  rode  a  bus  6  miles  to  the  park.  How  many 
miles  was  it  from  the  school  to  the  park?  35  miles 

3.  For  lunch  there  were  93  rolls.  Mrs.  Brown  brought 
48  rolls.  How  many  rolls  did  others  bring?  45  rolls 

4.  Mrs.  Adams  brought  4  cans  of  candy,  5  cans  of 
peanuts,  and  7  cans  of  other  things.  In  all,  how  many 
cans  did  Mrs.  Adams  bring?  16  cans 

5.  Mrs.  Wade  had  one  box  of  things  weighing  32 
pounds  and  another  box  weighing  25  pounds.  How  many 
pounds  heavier  was  the  first  box  than  the  second  box?p0unds 

6.  Eighteen  of  the  31  people  who  went  on  the  trip 
left  the  park  before  the  others.  How  many  people  stayed 
longer  in  the  park?  13  pe°p|e 


Set  10 

Up  the  Fish  Ladder 

For  ut»  afttr  pag«  19/ 

The  box  at  the  left  shows  how  many  fish  were 
counted  going  up  a  fish  ladder  in  each  of  five 
different  hours. 

1.  How  many  fish  were  counted  (a)  in  the  first 
hour?  (b)  in  the  fifth  hour?' 8 


Hour 

Number 

counted 

First 

213 

Second 

146 

Third 

84 

Fourth 

34 

Fifth 

18 

f?  EXTRA  PROBLEMS 

2.  How  many  fish  were  counted  in  the  first  hour  and 
in  the  second  hour  together?  359 

3.  How  many  fish  in  all  were  counted  in  the  third, 
fourth,  and  fifth  hours?  136 

4.  How  many  more  fish  were  counted  in  the  first  hour 
than  in  the  second  hour?  67 

5.  Of  the  84  fish  counted  in  the  third  hour,  49  went 
up  the  ladder  in  the  first  half  hour.  How  many  fish  went 
up  the  ladder  in  the  second  half  hour?  3 5 


Set  11 

The  Milkman 

For  use  after  page  220 

1.  The  milkman  works  6  days  each  week.  How  many 
days  does  he  work  in  2  weeks  ?  1 2  d°ys 

2.  One  kind  of  milk  costs  a  quart  more  than  another 
kind  of  milk.  How  much  more  would  8  quarts  cost?  16* 

3.  The  milkman  left  2  bottles  of  milk  at  each  of  7  houses 
on  Oak  Street.  How  many  bottles  in  all  was  that?n  bottles 

4.  Don  and  Ed  helped  on  the  milk  truck  one  day.  The 
truck  stopped  at  9  houses  on  each  of  2  streets.  How 
many  stops  did  the  truck  make  on  these  streets?  is  stops 

5.  On  Maple  Street  the  boys  left  6  quarts  of  milk  at 
one  house,  6  at  another,  and  5  at  the  last  house.  In  all, 
how  many  quarts  of  milk  did  the  boys  leave  there?  1 7  quarts 

6.  Don’s  mother  gave  the  milkman  $5.52  one  week  and 
$4.78  the  next.  How  much  more  did  she  pay  the  first 
week  than  the  second?  $0-74 
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Set  12 

The  Picnic 

For  use  after  page  237 

1.  In  each  of  the  first  3  cars  to  get  to  the  picnic  grounds 
there  were  5  people.  How  many  came  in  these  cars?peip|e 

2.  The  boys  were  in  pairs  for  a  new  kind  of  race. 
There  were  8  pairs  of  boys  in  all.  How  many  boys  were 
there  in  the  race?  16  b°ys 

3.  Seven  groups  of  girls  were  in  a  potato  race.  There 
were  3  girls  in  each  group.  How  many  girls  were  there 
in  this  race?  21  9irls 

4.  There  were  7  boys,  6  girls,  8  men,  and  5  women 
swimming.  How  many  people  was  that  in  all?  26  pe°p|e 

5.  At  one  table  there  were  2  men  and  3  times  as  many 
boys  as  men.  How  many  boys  were  there?  6  b°ys 

6.  Tickets  for  a  glass  of  milk  cost  5<£  each.  How 
much  did  it  cost  to  buy  3  tickets?  15* 

Set  13 

Railroad  Trains 

For  use  after  page  277 

1.  Mr.  Tell’s  ticket  to  Atlanta  cost  $3.56.  How  much 

change  did  he  get  from  $5.00?  $1-44 

2.  At  one  town  93  tickets  were  sold  last  week.  This 
week,  37  tickets  have  been  sold.  How  many  more  tickets 
must  be  sold  this  week  to  make  the  two  numbers  equal? 

56  tickets 

3.  Tickets  costing  $4.32,  $1.76,  and  $2.47  were  sold 
before  nine  o’clock  in  the  morning.  How  much  in  all  did 
these  three  tickets  cost?  $8-55 
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4.  Mr.  Bird  bought  3  tickets  to  Montreal.  How  much 
did  he  pay  if  each  ticket  cost  $3.09?  $9.27 

5.  If  a  train  runs  54  miles  an  hour  for  3  hours,  how 
many  miles  will  it  go?  162  miles 

6.  Twenty-eight  tickets  were  collected  in  one  car,  43 
in  the  next  car,  and  36  in  the  third  car.  How  many 
tickets  were  collected  in  the  three  cars?  107 tickets 


Set  14 

A  Trip  to  the  Shore 

For  use  after  page  295 

1.  On  the  way  to  the  shore  the  6  people  in  the  Day 
family  each  ate  2  apples.  How  many  apples  did  the  Day 
family  eat  on  the  way  to  the  shore?  12  appies 

2.  Only  2  people  can  sit  at  a  table  in  the  lunchroom 

at  the  shore.  How  many  tables  did  the  6  people  need?  3  tobies 

3.  Joe  found  12  little  stones.  If  he  gave  3  of  them 
to  one  boy,  3  to  another,  and  so  on,  how  many  boys  would 
get  stones?  4  boys 

4.  Peter  Day  saw  15  people  get  into  boats,  3  people 
to  a  boat.  How  many  boats  did  they  use  ?  5  boats 

5.  Of  the  boats  not  used,  5  were  red,  7  were  white, 
and  5  were  green.  How  many  boats  were  not  used?i  7  boats 

6.  Mr.  Day  bought  each  of  the  4  children  a  59tf  toy. 

How  much  did  he  pay  for  all  the  toys?  $2.36 

7.  Jane  found  18  shells.  She  put  them  on  a  board, 

3  in  a  row.  How  many  rows  did  she  have?  6  rows 
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Set  15 

At  Summer  Camp 

For  uta  aftar  poga  314 

1.  It  costs  $7.00  to  go  to  camp.  Jan  had  $5.35.  How 
much  more  money  did  she  need?  $165 

2.  The  camp  bus  goes  to  town  each  day.  The  round 
trip  is  34  miles.  How  many  miles  does  the  bus  go  in 
making  5  round  trips  to  town?  170  miles 

3.  For  the  camp,  Mr.  Moore  bought  35  pounds  of 
meat,  43  pounds  of  potatoes,  and  26  pounds  of  peas.  How 
many  pounds  of  food  in  all  was  that?  104  p°unds 

4.  One  day  36  children  made  up  4  groups  of  the  same 
size  for  a  game.  How  many  were  in  each  group?  9  children 

5.  Jan  bought  4  books  about  camping.  If  they  cost 
$1.49  each,  how  much  did  the  4  books  cost?  $5-96 

Set  16 

A  New  Store 

For  uta  aftar  poga  322 

1.  In  a  new  store,  36  coats  were  in  4  rows  with  the 
same  number  in  each.  How  many  coats  were  in  a  row?  h 

9  coats 

2.  One  kind  of  toy  was  sold  for  $2.59  each.  How 
much  did  3  such  toys  cost?  $7-77 

3.  There  were  20  rings  in  a  box,  with  5  rings  in  each 
row.  How  many  rows  of  rings  were  in  the  box?  4  rows 

4.  A  dress  cost  $7.95.  A  hat  cost  $2.98.  How  much 
more  did  the  dress  cost  than  the  hat?  $4-97 

5.  How  much  did  4  pairs  of  69tf  gloves  cost?  $2-76 
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982 

961 

$4.53 

-3.39 

-307 

-450 

-206 

-6.37 

-877 

-429 

-2.27 

is. 19 

2  74 

15 

167 

$3.12 

105 

532 

$2.26 

1. 

785 

$8.75 

$6.52 

785 

563 

$9.23 

545 

$3.29 

Set 

-268 

-3.46 

-3.14 

-224 

-134 

-1.09 

-219 

-2.18 

517 

$5.29  ' 

$3.38 

561 

429 

$8.14 

326 

$i  .ii 

|  57 

2. 

$6.52 

470 

567 

484 

$9.87 

582 

842 

$7.74 

1 

-3.25 

-143 

-420 

-239 

-2.59 

-436 

-219 

-2.39 

— $3":"2  7 — 

- TIT 

- TTT 

- TK 

YTT5~ 

- TJT 

- 5IT 

- $5.35  | 

1. 

357 

489 

247 

362 

$0.79 

$4.85 

460 

$4.66 

c„* 

+  424 

-326 

+  535 

-139 

+  5.16 

+  2.07 

-248 

+  1.29 

781“ 

163 

782 

223 

$5.95 

$6.92 

212 

$5.95 

58 

2. 

491 

368 

637 

716 

$6.41 

$5.50 

724 

$7.45 

-258 

-49 

+  136 

+  68 

-2.27 

-2.15 

-208 

-2.14  j 

233 

319 

773 

784 

$4.14 

$3.35 

516 

$5.31  1 

(three  hundred  sixty-five)  365 


EXTRA  EXAMPLES 


nm  OHL4 

a 

b 

c 

d 

e 

f 

g 

1. 

454 

367 

726 

873 

$2.67 

$5.81 

$6.93 

Set 

-35 

+  303 

-225 

-726 

+  4.27 

-2.49 

-2.65 

59 

419 

670 

501 

147 

$6.94 

$3.32 

$4.28 

2. 

628 

407 

483 

159 

$7.41 

$4.34 

$8.62 

+  366 

+  488 

-38 

+  305 

-5.24 

+  5.16 

-4.48 

994 

8  95 

445 

464 

$2.17 

$9.50 

$4.14 

1. 

713 

456 

632 

365 

544 

221 

$4.63 

+  194 

+  443 

+  295 

+463 

+  372 

+  588 

+  2.94 

Set 

907 

899 

927 

828 

916 

809 

$7.57 

60 

2. 

140 

664 

357 

578 

235 

486 

$3.42 

+  699 

+  183 

+  562 

+  351 

+  362 

+  352 

+  2.85 

839 

847 

919 

929 

597 

838 

$6.27 

1. 

$3.77 

289 

$1.85 

568 

$2.59 

$3.75 

$2.83 

+  4.44 

+  482 

+  5.34 

+257 

+  6.21 

+  3.67 

+  4.98 

Set 

$8.21 

771 

$7.19 

825 

$8.80 

$7.42 

$7.81 

61 

2. 

249 

358 

537 

129 

$2.27 

$4.86 

$5.76 

+  289 

+  472 

+  165 

+  755 

+  3.98 

+  1.69 

+  2.48 

538 

830 

702 

884 

$6.25 

$6.55 

$8.24 

1. 

449 

$9.66 

$5.39 

719 

$8.49 

713 

$6.49 

Set 

-155 

-4.34 

-1.84 

-319 

-6.78 

-651 

-2.83 

2  94 

$5.32 

$3.55 

4  00 

$1.71 

62 

$3.66 

|  62 

2. 

$7.30 

917 

826 

419 

$8.73 

$4.27 

$5.47 

-5.27 

-483 

-375 

-277 

-2.32 

-3.92 

-2.14 

$2.03 

434 

451 

$6.41 

$0.35 

$3.33 

1. 

583 

$3.93 

$4.72 

879 

$7.21 

865 

$4.56 

i 

-289 

-1.68 

-2.89 

-265 

-3.84 

-498 

-0.57 

Set 

294 

$2.25 

$1.83 

614 

$3.37 

367 

$3.99 

63 

2. 

$6.48 

521 

762 

438 

$5.44 

$2.82 

$8.37 

-2.77 

-235 

-638 

-238 

-2.55 

-1.56 

-6.68 

$3.71 

286 

124 

200 

$2.89 

$1.26 

$1 .69 
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a 

b 

c 

d 

e 

f 

g 

1. 

713 

546 

326 

352 

852 

94 

$4.32 

Set 

-192 

+  324 

+  259 

-294 

-76 

+  68 

-0.84 

64 

521 

870 

585 

58 

776 

162 

$3.48 

2. 

250 

464 

516 

70 

352 

758 

$4.36 

+  689 

+  172 

-282 

-39 

+  364 

+226 

+2.86 

939 

636 

234 

31 

716 

984 

$7.22 

1. 

502 

$9.05 

908 

$8.29 

$7.01 

904 

$5.09 

j 

-124 

-7.69 

-617 

-2.83 

-4.49 

-246 

-2.63 

Set 

378 

$1.36 

291 

$5.46 

$2.52 

658 

$2.46 

65 

2. 

902 

905 

$8.07 

860 

$6.12 

809 

$8.02 

-896 

-557 

-3.88 

-645 

-0.73 

-537 

-6.58 

6 

348 

$4.19 

215 

$5.39 

- 271 

— $r.44 . 

1. 

800 

$7.06 

$3.00 

905 

$6.00 

$5.00 

700 

-197 

-0.48 

-0.78 

-239 

-0.63 

-1.89 

-416 

Set 

603 

$6.58 

$2.22 

666 

$5.37 

$3.11 

- 2W 

66 

2. 

906 

700 

$4.00 

600 

$3.00 

$6.00 

807 

-667 

-421 

-0.85 

-531 

-2.54 

-2.69 

-298 

239 

279 

$3.15 

69 

$0.46 

$3.31 

a 

b  c 

d  e 

f 

g  h 

• 

1 

j  k 

1. 

3 

4  6 

3  3 

8 

3  1 

9 

2  2 

Set 

x2 

x3  x3 

x3  x  1 

X3 

x5  x3 

X3 

X 

to 

X 

00 

67 

6 

12  18 

9  3 

24 

15  3 

27 

4  16 

j 

2. 

7 

3  5 

3  3 

2 

3  3 

5 

2  2 

x3 

x6  x3 

X 

CO 

X 

x3 

X 

X 

VO 

X2 

X  7  Xl 

21 

18  IS 

24  21 

6 

12  27 

10 

14  2 

1. 

4 

6  4 

4  8 

4 

3  4 

3 

7  2 

x2 

X 

X 

X9  X4 

x3 

x4  X  5 

x6 

X3  X9 

Set 

8 

24  16 

36  32 

12 

12  20 

18 

21  18 

68 

2. 

5 

9  4 

1  4 

2 

7  4 

4 

3  8 

| 

X4 

X 

X 

^1 

X 

X 

OO 

X4 

X4  X6 

Xl 

X3  X3 

20 

36  28 

4  32 

8 

28  24 

4 

.  JNAMMjMfln 

9  24" 

J! 
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a 

b 

c 

d 

e 

f 

g 

1.  681 

163 

445 

136  $2.54 

$3.72 

$2.63 

172 

455 

363 

684 

5.46 

2.91 

1.85 

Set 

129 

367 

135 

146 

1.54 

2.18 

3.29 

69 

982 

985 

943 

966 

$9.54 

$8.81 

$7.77 

2.  255 

146 

324 

217 

365 

138 

$3.69 

177 

328 

246 

135 

159 

364 

2.38 

565 

384 

268 

475 

254 

496 

1.47 

997 

858 

838 

827 

778 

998 

$7.54 

a 

b 

c 

d 

e  f 

g 

h  i 

• 

J 

1.  84* 

43 

32* 

73* 

62  42 

61 

53  82* 

91* 

Set 

70 

x2 

x3 

X4 

x3 

X2  x3 

x4 

X3  x3 

x2 

$1 .68 

129 

$1.28 

$2.19 

124  126 

244 

159  $2.46 

$1.82 

2.  93* 

92 

31* 

93 

83*  52 

82 

41  63* 

32* 

X2 

X3 

x5 

X3 

x3  x3 

x4 

X3  x2 

X2 

$1.86 

2  76 

$1.55 

2  79 

$2.49  156 

328 

123  $1.26 

644 

1.  51* 

72 

53* 

81 

82  92 

71 

23  81* 

31*  j 

Set 

X3 

x2 

x2 

X2 

X3  x2 

x3 

x3  x4 

X3 

$1.53 

144 

$1.06 

162 

246  184 

213 

69  $3.24 

93<f 

71 

2.  94* 

82 

61* 

63 

72*  62 

42 

31  52* 

82* 

X2 

x2 

x2 

x3 

x3  x3 

X3 

X4  X4 

X4  ; 

$3 .18  1 

$1  .88 

1  64 

$1 .22 

189 

$2.16  186 

126 

124  $2.08 

* 

1.  316  +  298  614 

5. 

2  X  61*  $1 22 

9.  4  X  52*$2  08 

2.  3  X  63 

1  89 

6. 

683  +  269 

952 

10.  2  x  62  124 

Set 

72 

3.  4  x  40 

160 

7. 

800  -  263 

537 

11.  143 

-  58 85 

4.  159 

-  63  96 

8. 

561  -  295 

266 

12.  83  X  3 249 

13.  542  +  96  +  164  +  28 

830  16. 

$0.58  +  $1.67  +  $4.87 

$7.12 

14.  77  +  408  +  45  +  357 

887  17. 

$0.93  +  $6.46  +  $1.15 

I _ 

MWiMB 

15.  306  +  76  +  82  +  454 

918  18. 

♦  0.3*1 

$4.18  +  $0.62  +  $1.68 

$6.4gj 

368  (three  hundred  sixty-eight) 


i  EXTRA  EXAMPLES 


a 

b 

c 

d 

e 

f 

g  i 

Set 

1. 

$0.57 

$0.23 

48 

85 

$0.23 

$0.67 

$0.44 

X2 

x5 

X3 

X4 

X9 

X3 

x3 

73 

$1  .14 

$1.15 

144 

340 

$2.07 

$2  .01 

$1.32 

2. 

$0.96 

32 

32 

$0.75 

59 

$0.57 

$0.79 

x4 

x7 

X8 

X2 

X3 

X4 

x3 

$3.84 

224 

256 

$1 .50 

177 

$2.28 

$2.37 

1. 

112 

115 

125 

112 

317 

$1.13 

$4.17 

1  Set 

m  A 

X6 

X4 

X2 

X7 

X3 

x5 

X2  1 

672 

4  60 

250 

784 

951 

$5.65 

$8.34 

74 

2. 

129 

113 

216 

112 

117 

$1.12 

$1.19 

x3 

X  7 

X2 

x5 

X4 

X8 

X3  1 

387 

791 

432 

560 

468 

$8.96 

$3.57 

1. 

309 

340 

102 

104 

220 

$2.08 

$3.07 

Set 

X3 

X2 

X6 

X9 

X4 

X3 

X3  | 

75 

927 

680 

612 

936 

880 

$6.24 

$9.21 

2. 

103 

104 

102 

110 

$1.03 

103 

$1.08 

x5 

X7 

x9 

x5 

X6 

X8 

X2 

515 

728 

918 

550 

$6.18 

824 

$2.16 

1 

1. 

500 

4 

106 

456 

$5.63 

$1.09 

$3.36 

-265 

X48 

x3 

-280 

2.17 

0.66 

1.18 

0.57 

Set 

235 

192 

318 

176 

0.53 

5.13 

76 

2. 

5 

761 

228 

116 

1.08 

1.27 

1.63 

X  102 

510 

-244 

517 

X3 

684 

X4 

464 

0.54 

0.86 

0.79 

, 

$9.95 

$9.01 

$7.53 

3 

8 

2 

2)2 

9 

7 

6 

1. 

8]24 

2]l6 

4)8 

3)27 

2)14 

3)l8 

Set 

2. 

7]2T 

6M 

7)T¥ 

5)1? 

2jli 

9lli 

2)12 

77 

3. 

2 

3]6 

2)l8 

6)12 

st 

4)12 

2jl0 

3)t 

4. 

8)16 

3)21 

5)10 

9)27 

diMwst— » » 

3)l5 

3)24 

SKftjr 

3)12 
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EXTRA  ACTIVITIES 


/-...  ,  -.VjrV*-  <  WKKWZ 


Set 

85 


Set 

86 


Set 
87 


Set 
88 

say'* amsMKHMeffft:*  vmtt&K 


Find  out  about  other  kinds  of  clocks- 
clocks,  candle  clocks,  and  so  on. 


-water 


One  kind  of  addition  is  done  by  using  a 
clockface.  Start  at  12  and  count  to  the  right  for 
the  first  addend.  Then  from  that  numeral  count 
on,  as  the  clock  hand  moves,  for  the  second 
addend  to  find  the  sum. 

4+5  =  9  5  +  8=1  4  +  9=  ?i  11  +  8  =  ?7 

8  +  3=11  7  +  9  =  ?4  10+5  =  ?^  6  +  9  =  ?3 

6  +  6=12  8  +  6  =  ? 2  7  +  7  =  ?2  9  +  7=?< 


Try  writing  each  of  problems  1-6  on  page  42 
to  make  it  an  A.  problem  if  it  is  now  a  S.  problem 
and  a  S.  problem  if  it  is  now  an  A.  problem. 

For  each  of  Ex.  13-21  on  page  57,  write  the 
answer  as  a  sentence  using  greater  instead  of  less 
or  less  instead  of  greater.  For  Ex.  13,  you  would 
write,  “20  is  greater  than  (10  +  8).” 


Write  each  number  sentence  in  rows  2-4  on 
page  77  so  that,  using  = ,  what  it  says  will  be  true. 
If  what  it  says  is  now  true,  copy  it  as  it  is. 


m<m  *as>ss  to  '  -m&mm*  - 


See  if  you  can  make  a  set  of  10  other  problems 
using  the  table  on  page  81. 


Write  Ex.  1-14  at  the  top  of  page  98  so  that 
for  each  you  can  use  the  words  is  equal  to. 


See  any 
Children’s 
Encyc  loped  ia 


Answers  will 
d  iffer. 


Number  names 
will  be 
transposed . 


Answers  will 
d  iffer. 


Answers  will 
d  iffer. 


Answers  will 
d  iffer. 


Write  the  If  .  . Then  . . .  examples  on  page  Answers  will 
98  so  that  for  each  example  you  can  write  “T.” 
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Land  mile  5,280ft. 
Nautica  I  mi  le  (for 
sea  and  air), 
6,076.1033ft. 


Work  each  example 
as  in  sample. 


The  French  word 
douze  means 
twelve. 


See  any 
encyc lopedia. 


Answers  will 
d  iffer. 


A  ns  wers  will 
differ. 


Answers  will 
differ. 


Set 

91 

Look  up  the  word  mile  to  find  out  about  the 
difference  between  a  mile  on  land  and  a  mile  on 
the  sea  or  in  the  air. 

Set 

92 

Write  each  of  the  w-examples  on  page  131, 
so  that  it  shows  n  in  three  different  places. 
For  Ex.  1,  write3  “n  +  6  =  51,  45  +  n  =  51, 

45  +  6  =  »  ” 

Set 

93 

See  if  you  can  find  out  why  dozen  means 
twelve. 

Set 

94 

Look  up  Weights  or  Measures  and  find  some 
things  to  tell  others  about  pounds  and  ounces. 

Set 

95 

Write  two  different  names  for  each  number 
shown  in  rows  9-10  on  page  167. 

Set 

96 

Using  A.  and  S.,  write  four  whole-number 
names  for  each  of  the  following: 

1.  134  4.  649  7.  295 

2.  483  5.  312  8.  921 

3.  758  6.  876  9.  567 

Set 

97 

Try  adding  and  subtracting  with  Roman 
numerals: 

a.  X  minus  III  VM  d.  X  minus  V  v 

b.  VI  plus  V  xl  e.  IX  minus  VIII  1 

c.  VIII  plus  IV  x"  f.  XII  minus  VII  v 

Set 

98 

Make  up  a  set  of  five  problems  which  have 
numbers  you  do  not  need  to  use  in  solving  the 
problems. 
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Set 

99 

Try  to  make  a  magic  square  of  your  own  by 
adding  21  to  each  of  the  numbers  shown  in  the 
magic  square  for  Ex.  1  on  page  195.  Check  to  see 
if  it  is  a  magic  square.  Make  other  magic  squares. 

Set 

100 

Find  out  about  other  uses  for  thermometers. 
See  if  you  can  find  out  how  a  thermometer  is 
made.  Also  find  when  the  freezing  point  is 
labeled  0  and  the  boiling  point  100°. 

Set 

101 

Using  A.,  S.,  and  M.,  write  three  whole- 
number  names  for  each  of  the  following: 

1.  123  4.  756  7.  435  10.  294 

2.  314  5.  942  8.  378  11.  423 

3.  862  6.  536  9.  522  12.  684 

Set 

102 

Study  the  M.  tables  on  page  242  to  see  what 
kind  of  number — even  or  odd — you  get  when  you 
multiply  two  even  numbers  or  an  even  number 
and  an  odd  number.  Then,  without  multiplying, 
write  “even  number”  or  “odd  number”  to  tell 
what  kind  of  number  you  think  the  product  is 
for  each  of  these: 

1.7x8  even  5.  28  X  32  even  9.  78  X  96 

even 

2.  9  X  6  even  6.  45  X  64  even  10.  285  X  172 

even 

3.6x7™  7.  35  x  84.v.n  11.  327  x  128 

even 

4.  16  X  25  .v.n  8.  46  x  57  .v.n  12.  462  X  534 

even 

Add  10  or  100, 
and  so  on  to 
each  number 
shown  in  Ex.  1 . 


Thermometers  : 
candy 
oven 
c  lin  ica  I 
e  lectric 


Answers  will 
d  iffer. 
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Answers  will 
d  iffer. 


204-2  =  10  20 


224-2=  11  224-  11  =  2 


24  4-  2  =  12  24- 
264-2  =  13  26-: 

284-2  =  14  284-  14=2 
30-r  2  =  15  304-15=2 
324-2  =  16  32- 
34  4-2=  17  34- 


364-2  =  18  364-18=2 


0x3  =  0,  so  we 
would  expect 
0=  3=0  and 
04-  0=  3 


Any  number  of 
even-numbered 
sets  makes  an 
even-numbered 
tota  I. 


Set 

103 


10=  2 


12=2 

13=2 


16=2 

17=2 


Set 

104 


Set 

105 


Set 
107 


Make  a  new  set  of  examples  from 
rows  1-5  on  page  260.  In  each  example, 
show  two  ?  marks  in  place  of  two  digits. 
Ex.  la  might  be  written  as  at  the  left. 
Make  sure  that  the  example  can  be  worked  after 
you  have  written  it. 


You  have  written  the  tables  of  D.  facts  for 
dividing  by  2  through  18  -4-  2  =  9  and  with 
answer  2  through  18  9  =  2.  Now,  beginning 

with  20  +  2  =  10,  make  the  table  for  dividing 
by  2  through  36  -s-  2  =  18.  Beside  that  table, 
start  with  20  -s-  10  =  2  and  make  the  table  with 
answer  2  through  36  -s-  18  =  2. 


Study  the  D.  tables  at  the  top  of  page  293  and 
then  copy  and  finish  the  following: 

When  an  even  number  is  divided  by  an  even 
number,  the  answer  is  an  (even  or  I  odd)  inumber. 

When  an  odd  number  is  divided  by  an  odd 
number,  the  answer  is  an  (even  or  I  odd)  Inumber. 

When  an  even  number  is  divided  by  an  odd 
number,  the  answer  is  an  ((even  |or  odd)  number. 


See  if  you  can  show  that  you  cannot  divide  by 
zero.  To  help  you,  use  a  set  of  M.  and  D.  facts 
with  zero  as  a  factor. 


Study  the  tables  of  D.  facts  at  the  top  of  page 
308  to  see  if  you  can  find  out  why  the  product 
of  an  even  number  and  an  even  number  and  also 
the  product  of  an  even  number  and  an  odd 
number  are  both  even  numbers. 
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=  is  equal  to  page  8* 
X  is  not  equal  to  page  27 


Symbols 

(f)  ten  page  4 

I  one  page  4 

0  parentheses  page  55 


>  is  greater  than  page  98 
<  is  less  than  page  98 


Terms  with  Illustrations 


Addend  (pages  10,  15,  16)* 

For  3  +  5  =  8,  3  and  5  are  addends. 
For  8  —  3  =  5,  3  and  5  are  addends. 


Angle  ( See  page  257) 


Array  (page  206) 


Associative  Property  (page  75) 

For  5  +  2  +  8,  (5  +  2)  +  8  =  5  +  (2  +  8) 
Binary  operation  (pages  10,  16,  204,  274) 

A.,  S.,  M.,  and  D.  can  be  performed  on  only  two 
numbers  at  a  time,  so  we  call  them  binary  operations. 
Closure  (page  10) 

The  set  of  whole  numbers  has  the  property  of  closure 
for  A.  and  M.,  but  not  for  S.  and  D.  For  A.,  S.,  M., 
and  D.,  only  when  whole  numbers  are  added  or  multi¬ 
plied  is  the  answer  always  a  whole  number. 
Commutative  Property  (pages  9,  206) 

2  +  3  =  3  +  2  2  X  3  =  3  X  2 

Digit  (page  4)  (base- 10  system) 

The  symbols  0,  1,  2,  3,  4,  5,  6,  7,  8,  and  9 
Distributive  Property  (pages  248,  334) 

2  X  (4  +  30)  =  (2  X  4)  +  (2  X  30) 

(40  +  8)  =  2  =  (40  =  2)  +  (8  =  2) 

Factor  (page  207) 

For  2X3  =  6,  2  and  3  are  factors. 

For  6  =  2  =  3,  2  and  3  are  factors. 

Fraction  (pages  140,  283) 

The  symbols  §,  ij+  and  so  on 
Graph  ( See  page  317) 

Identity  element  (pages  38,  227) 

for  A.  is  0.  7  +  0  =  7  and  0  +  7  =  7 

for  M.  is  1.  1X6  =  6  and  6X1=6 

Inverses (pages  15,  283) 

7  +  4  =  11;  11-4  =  7 

3  X  5  =  15;  15  =  3  =  5 

Line  ( See  page  256) 

^  B  t  This  is  read  line  AB  or  line  BA. 

Number  (pages  2,  140) 

A  number  is  an  idea. 

Some  counting  numbers  are  1,  2,  and  3. 


Some  fraction  numbers  are  f,  f,  and 
Some  whole  numbers  are  0,  1,  2,  and  3. 

Number  names  (page  99) 

2  +  3,  5,  and  9  —  4  each  name  the  same  number. 

Number  sentence  (page  8,  77) 

True  sentences:  3  +  4  =  7;  9  —  5  <  6 
False  sentences:  3+4X7;  10  +  2  >  15 
Open  sentences:  «  +  5  =  9;  6  +  4  =  ? 

Numeral  (pages  2,  4,  166,  180,  342) 

A  numeral  is  a  name  for  a  number. 

Path  ( See  page  1 20) 


Polygon  ( See  page  121) 

c?  DD  A  O 

Quadrilaterals  Triangle  Hexagon 

Product  (pages  202,  283) 

For  2X3  =  6,  6  is  the  product. 

For  6  =  2  =  3,  6  is  the  product. 

Ray  ( See  page  256) 

This  is  read,  ray  A  Y. 

Renaming  (pages  101,  123) 

For  addition: 

2  tens  and  12  ones  =  3  tens  and  2  ones 
For  subtraction: 

3  tens  and  5  ones  =  2  tens  and  15  ones 
Segment  ( See  page  256) 

_ tg  This  is  read  line  segment  AB  or 

line  segment  BA. 

Set  (pages  1,  3,  18,  202,  284) 

A  set  is  a  well-defined  collection  of  things  such  as 
objects  or  numbers  or  facts. 

Simple  closed  curve  ( See  pages  120-121) 

A  simple  closed  curve  starts  and  ends  at  the  same 
point  and  does  not  cross  over  itself. 

Sum  (pages  8,  15) 

For  2  +  4  =  6,  6  is  the  sum. 

For  6  —  2  =  4,  6  is  the  sum. 


♦Sampling  of  pages  where  idea  used. 
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Index 


Abacus,  see  Teachers’  Edition 
Activities,  Extra,  25,  371-374 
Addend,  see  Addition,  Subtraction 
Addends-sum  relationship,  15,  18,  19,  21,  26-27,  32-33, 
37,  38,  62,  63,  71,  76,  79,  83,  86,  88,  112,  123,  131, 
135,  161,  181,  201,  229,  260,  263,  272,  287,  295,  315 
Addition 

addends  in,  10,  15,  19,  21 ;  three  addends,  40-41,  43, 
47, 48,  55,  74,  84,  106,  1 1 2,  1 50-1 5 1 ,  1 87,  209,  238, 
243,  247 ;  four  addends,  55,  84,  106,  148,  150-151, 
152,  163,  181,  185,  187,  209,  243,  247,  295;  five 
addends,  243,  247 

using  Associative  Property  of,  41,  55,  75,  85 
binary  nature  of,  10,  40,  243 

carrying  in,  102-105,  110-112,  150,  152,  169,  1 84— 
187 

chart,  32-33,  88,  94 

checking,  54,  75,  106,  152,  172,  337 

closure  under,  10 

using  Commutative  Property  of,  8,  9,  26,  36,  38, 
44,  54-55 

using  compensation  for,  35 

using  Distributive  Property  of  Multiplication  over, 
248-249,  258-259,  267,  334-335,  338-339 
estimating  in,  156,  159,  161,  183,  328 
even  numbers  in,  30-31,  63,  114 
facts,  with  sums  less  than  10  —  9,  10,  14,  16,  18-19, 
27,  32-33;  with  sum  10  —  35,  48;  with  sum  0  — 
38;  with  sums  11-18,  75;  with  sum  11  —  76; 
with  sum  12  —  79,  80;  with  sum  13  —  83,  84; 
with  sums  14,  15  —  86,  87;  with  sums  16,  17,  18 
-  88-89,  90,  122 

generalizations  for,  8,  9,  10,  18,  19,  37,  38,  41,  52, 
54,  103,  156,  168,  185,  186 
helpers  for  facts  in,  36,  85 
identity  element  for,  38 
inverse  idea,  15,  70 

meaning  of,  8,  10,  38,  40,  44,  52-53,  102-103,  104, 

110,  169,  184,  186 

mental  procedures  in,  36,  45-46,  54,  75,  85,  99, 
104-105,  156,  158-159,  161,  183,  341 
using  number-line  picture  in,  39,  40,  41,  44,  52, 
75,  208,  222 

number  sentence  for,  8,  15 
odd  numbers  in,  30-31,  69,  114 
pairs  of,  facts,  8,  9,  18,  19,  26,  36 
patterns  in,  89 

practice  in,  10,  19,  35,  37,  38,  41,  43,  45,  46,  47,  48, 
54,  55,  57,  62,  63,  71,  74,  75,  77,  80,  83,  84,  85, 
86,  87,  88,  89,  90,  97,  98,  99,  103-105,  106,  107, 

111,  112,  114,  115,  123,  129,  131,  135,  137,  144, 

148,  151,  152,  155,  156,  157,  159,  161,  163,  170, 

173,  175,  181,  183,  185,  187,  188,  193,  194,  201, 

209,  211,  229,  238,  243,  247,  250,  251,  260,  263, 

270,  272,  287,  295,  308,  310,  315,  321,  337,  343, 

357-369 
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problems  using,  11,  20,  22,  29,  34,  42,  43,  55,  56, 
66-67,  73,  78,  81,  82,  94-95,  109,  113,  118-119, 
131,  149,  153,  154,  157,  159,  162,  163,  179,  182, 
188-189,  197,  198,  218,  220,  228,  237,  250-251, 
262,  271,  277,  286-287,  300-301,  347-356 
readiness  for  renaming  and  carrying  in,  101 
related  facts,  8,  9,  18,  19,  26,  36 
renaming  in,  101,  102-105,  110-112,  152,  169,  183- 
187 

sets  using,  facts,  45-47,  104-105 
sum  in,  8,  10,  15 
terms  in,  10,  15 

with  2-place  numerals,  44-47,  52-54,  102-105,  110- 
112,  150-151 

with  3-place  numerals,  168-170,  184-187 
zero  in,  38,  52,  88,  168 
Angle,  see  Geometric  ideas 

Applications,  see  problems  under  Addition,  Division, 
Multiplication,  Subtraction 
Arrays,  33,  88,  206,  221,  239,  264,  279,  284,  288,  304, 
305,  306,  331 

Binary  nature  of  operations,  see  Addition,  Division, 
Multiplication,  Subtraction 
Bundle  pictures,  4,  44,  52,  53,  58,  67,  68,  101,  1 10,  123, 
166 

Calendar,  see  Measurements,  time 
Change,  making,  216-217 
Charts 

addition,  32-33,  88 

array,  32-33,  88,  331 

division,  285,  293,  308,  326,  331 

multiplication,  165,  207,  226,  242,  320,  331 

for  problem-solving,  81,  94-95,  153,  317 

subtraction,  32-33,  88 

whole-number,  2,  343 

Checking,  see  Addition,  Division,  Multiplication,  Sub¬ 
traction 

Circle,  see  Geometric  ideas 
Closure,  see  Addition 
Coins,  108;  see  also  Money 

Commutative  Property,  see  Addition,  Multiplication 
Compensation,  see  Addition,  Subtraction 
Counting,  5,  25,  77,  97,  100,  101,  115,  145,  164,  166, 
168,  202,  205,  222,  235,  342,  343 
Counting  numbers,  2,  341 
Curve,  see  Geometric  ideas 

Distributive  Property,  see  Division,  Multiplication 
Division 

binary  nature  of,  274,  278 

chart,  330-331 

checking,  292,  323,  336,  339 

using  Distributive  Property  in,  334-335,  338 

estimating  in,  341 


Division — Continued 

extra  help  for,  290,  291,  292,  306,  323,  326,  341 
factors  in,  283,  288-289,  293,  304,  305,  306-307, 
322-323,  328,  329,  330-331,  332,  334-335,  341 
facts,  with  factor  2,  280-286;  with  factor  3,  288-293; 
with  factor  4,  305-309;  with  factor  5,  322-324, 
328 ;  with  factor  1,  329 

for  finding  number  for  fractional  part  of  a  set,  310— 
312 

generalizations  about,  275,  278,  282,  284,  304,  329, 
332,  336,  338 

inverse  idea,  283,  330-331,  336,  339 
meaning  of,  264-265,  274-275,  278-279,  283,  288- 
289,  290,  291,  304,  306-307,  310-311,  322-323, 
332-335,  338-339 

mental  procedures  in,  293,  308,  326,  341 
using  a  number-line  picture  for,  274 
number  sentence  for,  274,  275,  278 
pairs  of,  facts,  282,  284-285,  288-289,  291,  293,  305, 
306,  308,  322,  326,  330-331 
practice  in,  286,  294,  295,  308,  309,  312,  315,  321, 
324,  326,  328, 333,  336,  337,  339-341,  343,  369,  370 
problems  using,  276,  279,  282-283,  286-287,  294, 
300-301,  307,  314,  325,  340,  355,  356 
product  in,  283,  284-285,  288-289,  296,  304,  305, 
308,  322-323,  326,  329,  330-331,  334-335,  336 
readiness  for,  264-265 

related  facts,  284-285,  288-289,  293,  305,  306-307, 
308,  322-323,  326,  330-331 
renaming  the  product  in,  332,  334-335,  338 
steps  in,  334-335 
with  a  2-place  numeral,  332-336 
with  a  3-place  numeral,  338-339 
unknown  factor  in,  293,  304,  306,  322-323,  328,  330- 
331,  334-335 
zero  in,  329,  332 

Enrichment,  33,  47,  63,  69,  74,  80,  87,  114,  122,  134, 
151,  156,  173,  195,  208,  215,  225,  238,  247,  273, 
315,  321,  327 

Estimating,  see  Addition,  Division,  Multiplication, 
Subtraction 

Even  numbers,  see  Numbers,  even 

Extra  Activities,  25,  371-374 

Extra  Examples,  36,  357-370 

Extra  Problems,  20,  347-356 

Factor,  see  Division,  Multiplication 

Factors-Product  Relationship,  207,  208,  226,  242,  260, 
270,  273,  283,  284-285,  287,  288-289,  293,  295, 
296,  304,  305,  308,  309,  315,  320,  326,  330-331, 
336,  339 

Facts,  see  Addition,  Division,  Multiplication,  Sub¬ 
traction 

Fraction  number(s) 
counting  by,  235 

denominator  of,  230-231,  234-235 
meaning  of,  140-143,  230-236 
in  measurements,  145,  176,  195,  244,  313 


for  part  of  a  set,  310-312,  314,  324,  325,  326,  337,  340 
for  parts  of  a  whole  object,  140-143,  201,  230-236, 
272,  309,  329 
relative  sizes  of,  231-233 
see  also  Numeral,  fraction 

Frames,  use  of,  10,  16,  19,  21,  35,  37,  71,  99,  135,  181, 
208,  229,  295,  326 

Geometric  ideas 
angle,  257 

circle,  5,  141,  142,  201,  232,  234,  235,  309,  311 

closed  curve,  120-121 

end  points,  120,  148,  256,  257 

line,  256 

line  segment,  120,  121,  148,  232,  256,  313 
number  line,  3,  39,  40,  44,  75,  76,  79,  158,  208,  215 
path,  120-121 
point,  120,  256,  257 

polygon,  121,  140,  141,  142,  143,  200,  201,  212,  230, 
232,  234,  235,  236,  273,  309,  311,  329 
quadrilateral,  200 
ray,  256,  257 

rectangle,  121,  140,  141,  200,  213,  232,  273 
regions  inside  and  outside,  120,  141,  142,  143,  201, 
212,  230,  234,  309,  329 
right  angle,  121,  257 
segment,  120,  121,  148,  232,  256,  313 
side,  121,  200 

simple  closed  curve,  120-121 
square,  5,  6,  121,  141,  142,  143,  200,  201,  230,  234, 
235,  273,  309,  311,  329 
triangle,  5,  7,  121,  200,  236 
Glossary,  375 
Graph,  317 

Historical  material,  180-181,  195,  371,  372,  373 

Identity  element,  see  Addition,  Multiplication 
Individual  differences,  see  Teachers’  Edition 
Inequalities,  3, 27, 57, 72-73, 77, 90, 95, 98, 1 1 5, 1 61 , 200, 
209, 232-233, 236, 251,  261, 273, 294,  308,  321 , 337 
Inverse  relationships,  15,  70,  283,  284-285,  288-289 

Line,  see  Geometric  ideas  and  Number-line  pictures 
Logic,  74,  77,  98,  107,  129,  144,  188,  233,  273 

Magic  Squares,  195,  373 

Maintenance,  see  practice  under  Addition,  Division, 
Multiplication,  Subtraction  and  Tests  Mid- 
Chapter,  Tests  Progress 
Mathematical  sentences,  see  Number,  sentences 
Meanings,  see  Addition,  Division,  Fraction  Numbers, 
Multiplication,  Subtraction 
Measurements 
dozen,  145,  195,  313,  372 
fractions  used  in,  313 

linear,  64-65,  116-117,  148,  195,  272,  313,  372 
liquid,  244-245,  313 

mental  procedures  for,  64-65,  116-117,  146 
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Measurements — Continued 

number-line  picture  in,  214-215 
reference,  64-65,  116,  146 
temperature,  214-215,  373 
time,  23,  24-25,  148,  195,  272,  313,  371 
weight,  146-147,  195,  272,  313,  372 
Mental  Procedures,  see  mental  procedures  under  Addi¬ 
tion,  Division,  Multiplication,  Subtraction 
Modern-mathematics  topics 

addends-sum  relationship,  see  Addends-sum  rela¬ 
tionship 

array  charts,  see  Arrays 
enrichment,  see  Enrichment 

even  and  odd  numbers,  see  Numbers,  even  and 
Numbers,  odd 

factors-product  relationship,  see  Factors-product 
relationship 

frames,  see  Frames,  use  of 
geometry,  see  Geometric  ideas 
inequalities,  see  Inequalities 
inverse  idea,  see  Inverse  relationships 
logic,  see  Logic 

mathematical  sentences,  see  Number(s)  sentences 
n,  see  n 

number  line,  see  Number,  -line  pictures 
other  names  for  numbers,  see  Names  for  numbers 
parentheses,  see  Parentheses 
patterns,  see  Patterns 

use  of  properties  of  addition  and  of  multiplication, 
see  Addition,  Multiplication 
sequences,  see  Sequences 
sets,  see  Sets 
Money 

working  with  numerals  showing,  11,  17,  29,  42,  43, 
47,  48,  54,  55,  56,  59,  60,  61,  62,  66,  68,  69,  70,  71, 
80,  82,  83,  84,  86,  91,  97,  105,  106,  108,  109,  111, 
112,  113,  114,  117,  118,  119,  127,  128,  129,  130, 

133,  134,  135,  148,  149,  150,  151,  152,  154,  155, 

156,  157,  163,  169,  170,  171,  172,  173,  179,  182, 

184,  185,  186,  187,  188,  189,  191,  192,  193,  194, 

196,  197,  198,  199,  201,  206,  209,  216-217,  220, 

228,  229,  233,  237,  238,  241,  243,  247,  249,  250, 

259,  260,  262, 267,  268, 269, 270, 271, 277, 287, 295, 
303,  307, 310,  315,  319,  322,  335,  336,  337,  339, 343 
symbols  for,  11,  108 
Multiplication 
binary  nature  of,  204,  207 
chart,  330-331 
checking,  239,  240,  249,  337 

using  Commutative  Property  of,  206-207,  221,  226, 
227,  239,  240,  241,  242,  261,  270,  284,  305,  318, 
330-331 

using  Distributive  Property  of,  over  Addition,  248- 
249,  258-259,  267 
estimating  in,  272,  328,  341 

factors  in,  207,  222,  226,  242,  246,  283,  284-285, 
288-289,  305,  318,  320,  330-331 
facts,  330-331  ;  with  2  as  factor,  204-209;  with  3  as 
factor,  221-226;  with  1  as  factor,  111-,  with  4  as 

378 


factor,  239-242,  244,  305;  with  0  as  factor,  261; 
with  5  as  factor,  318-320 

generalizations  about,  203,  206,  227,  246,  259,  261, 
266,  284,  296,  302 
helpers  for,  326 
identity  element  for,  227 
inverse  idea,  283,  326,  330-331,  336,  339 
meaning  of,  164-165,  202-203,  204,  205,  221,  224, 

239,  240,  241,  246,  248-249,  258-259,  266-268, 
284,  288,  305 

mental  procedures  in,  227,  246,  261,  272,  273,  301, 
327 

number  sentence  for,  202,  204,  246 
using  number-line  picture  to  find  product  in,  208, 
221,  240 

pairs  of,  facts,  206-207,  221,  226,  227,  239,  240,  241, 
242,  261,  284,  305,  318-319,  320 
practice  in,  206,  208,  209,  211,  225,  227,  230,  239, 

240,  242,  244,  247,  248,  249,  250,  251,  252,  260, 

261,  267,  269,  270,  287,  301,  303,  310,  315,  319, 

322,  326,  341,  343,  367-370 

problems  using,  203,  219,  220,  223,  225,  237,  250- 
251,  262,  263,  271,  277,  286-287,  300-301,  314, 
325,  353-356 

product  in,  202,  204,  207,  222,  226,  227,  246,  248, 
283,  284-285,  288-289,  305,  318,  320,  330-331 
readiness  for,  164-165,  301 
remembering  in,  258-260,  268-269,  301,  302-303 
renaming  in,  258-260,  268-269,  302-303 
with  one  2-place  numeral,  246-250,  258-260, 272,  322 
with  one  3-place  numeral,  266-270,  287,  295,  302- 
303,  310,  322 

zero  in,  246,  261,  266,  269 


n 

for  an  unknown  addend  or  sum,  19,  21,  22,  26,  27,  35, 
37,  38,  42,  47,  55,  56,  62,  63,  71,  74,  76,  77,  78, 
79,  80,  82,  86,  89,  98,  107,  112,  122,  123,  129,  131, 
135,  144,  161,  162,  181,  182,  188,  197,  201,  211, 

220,  228,  229,  233,  237,  260,  263,  287,  295,  315, 

325,  337 

for  an  unknown  factor  or  product,  208,  211,  219,  220, 
223,  237,  260,  270,  287,  295,  296,  304,  309,  314, 
315,  326,  337 

Names  (other)  for  numbers,  57,  77,  80,  90,  95,  98,  99, 
101,  115,  122,  123,  142,  143,  151,  161,  167,  178- 

179,  183,  189,  194,  200,  229,  236,  247,  255,  301, 

315,  321,  325,  328,  337,  343 
Notation,  see  Numeral,  expanded  form 
Number(s) 

approximate,  158,  159,  160,  161,  225,  228,  236,  272, 
273,  309,  328 
cardinal,  1 
counting,  2,  10,  341 

even,  30,  31,  63,  69,  77,  89,  114,  207,  226,  242,  293, 
308,  320 

fraction,  140-143,  230-236,  310-312 
-line  pictures,  3,  39,  40,  41,  44,  52,  57,  67,  75,  76, 
79,  83,  86,  158,  208,  214-215,  221,  222,  240 


Number(s) — Continued 

names,  see  Names  for  numbers 

odd,  30,  31,  69,  89,  114,  115,  226,  242,  293,  308,  320, 

ordinal,  1,  96-97,  115 

rounded,  158-161,  225,  228,  236,  272,  273,  309,  328 
sentences,  8,  12,  19,  21,  22,  55,  56,  77,  80,  99,  107, 
204,  219,  275,  278,  283,  312,  325 
whole,  1-3,  10,  39,  166-167,  178,  342-343 
Numeral 

expanded  form,  166-167,  248,  258,  267,  338 
for  fraction  number,  140-143,  230-235,  272 
showing  money,  108;  see  also  Money 
as  a  name,  2-4,  100,  140,  166,  342-343;  see  also 
Names  for  numbers 

1 - place,  2 

2- place,  2-4 

3- place,  100-101,  166-167 

4- place,  342-343 

Roman,  180-181,  194,  212,  236,  372 
for  whole  number,  2-4,  100,  166,  342-343 
Numeration  systems 

decimal,  2-4,  100-101,  166-167,  342-343 
Roman,  180-181,  194,  212,  236,  372 
see  also  Numeral  and  Place  value 

Oral  practice,  10,  16,  36,  38,  40,  52,  53,  61,  62,  67,  68, 
74,  83,  89,  101,  104,  111,  125,  126,  127,  133,  137, 
150,  152,  155,  156,  167,  168,  169,  175,  179,  186, 

191,  192,  193,  198,  208,  209,  211,  221,  226,  227, 

242,  246,  248,  249,  252,  259,  261,  265,  266,  267, 

268,  272,  282,  296,  301,  303,  304,  309,  319,  324, 

326,  327,  329,  333,  341,  342 
Oral  problems,  11,  13,  43,  56,  81,  94,  119,  153,  157, 
188-189,  217,  237,  263,  283,  286-287,  294,  300- 
301,  314 

Ordinals,  see  Numbers,  ordinal 

Parentheses,  41,  55,  57,  75,  77,  80,  85,  90,  95,  98,  99, 
115,  122,  151,  161,  179,  200,  209,  229,  236,  247, 

251,  261,  273,  294,  301,  308,  315,  321,  325,  328, 

337 
Parts 

of  objects,  140-143,  230-231,  232-235,  236,  272,  313 
of  sets,  6,  7,  8,  12,  14,  17,  18,  20,  26,  28,  34,  35,  42, 
72,  75,  76,  79,  83,  86,  149,  310-312 
Path,  see  Geometric  ideas 

Patterns,  30,  31,  63,  69,  89,  114,  195,  207,  226,  242, 
293  308  320 

Place  value,  4,  44,  52,  53,  58,  67,  68,  100,  101,  102-103, 
110-111,  123,  124-125,  132,  150,  152,  158-161, 
166-167,  168-169,  171-173,  183-187,  189-193, 
196,  198-199,  246,  248-249,  258-259,  266-269, 
302-303,  332-336,  338-339,  342-343 
Point,  see  Geometric  ideas 
Polygon,  see  Geometric  ideas 

Practice,  see  Addition,  Division,  Multiplication,  Sub¬ 
traction 
Problems 

with  data  missing,  179,  189,  300-301 


Extra,  20,  347-356 
without  numbers,  218 

oral,  11,  13,  43,  56,  81,  94,  119,  153,  157,  188-189, 
217,  237,  263,  283,  286-287,  294,  300-301,  314 
with  situations  requiring:  division,  282-283;  sub¬ 
traction,  12-13,  28,  72-73 
with  unnecessary  data,  182,  188,  277,  316 
see  also  Addition,  Division,  Multiplication,  Subtrac¬ 
tion 

Problem-solving 

using  addends-sum  relationship  in,  8,  11,  12-13,  17, 
20,  22,  28,  34,  42,  56,  72,  73,  78,  82,  94-95,  109, 
118-119,  130,  154,  157,  162,  182,  197,  218,  220, 
228,  237,  250-251,  262,  271,  277,  286-287,  300- 
301,  314 

differentiating  operations  in,  20,  34,  42,  56,  66-67, 
73,  82,  94-95,  154,  197,  218,  228,  237,  250-251, 
262,  271,  277,  286,  314 

using  factors-product  relationship  in,  203,  219,  220, 
223,  225,  237,  241,  250-251,  262,  263,  271,  276, 
277,  279,  282-283,  286-287,  294,  300-301,  307, 
314,  319,  340 

generalizations  for,  8,  12,  20,  203,  275,  278 
techniques  used  in:  choosing  correct  n-example  for 
problem,  22,  42,  162,  179;  deciding  which  problems 
cannot  be  worked,  300-301 ;  discovering  unnecessary 
data,  182,  188,  277,  316;  estimating  answers,  130, 
159,  160,  228,  327;  labeling  answers,  29;  making 
n-examples  for  problems,  55,  56,  66-67,  73,  78, 
82,  94-95,  109,  113,  149,  154,  163,  182,  219,  220, 
228,  237, 250-251,  262,  263,  271,  314,  325;  making 
problems  according  to  direction,  11,  17,  34,  43,  113, 
117,  131,  149,  163,  199,  325,  340;  mental  pro¬ 
cedures  for,  130,  327;  providing  missing  data,  179, 
189,  300-301 ;  telling  numbers  for  parts,  11,  20,  34; 
telling  numbers  for  total  and  one  part,  13,  17,  20, 
34;  telling  what  is  given,  20,  34;  telling  what  is 
missing,  179,  189;  telling  which  answer  must  be 
wrong,  130;  telling  why  use  certain  operation,  11, 
20,  28,  56,  66-67,  73,  109,  157,  228,  237,  250-251, 
262;  using  a  table,  81,  94,  153;  watching  out  for 
tricky  words ,  118-119 

tests  for,  49, 91,  136,  174, 210,  252-253,  296-297,  346 
Product,  see  Division,  Multiplication 
Properties,  see  Addition,  Multiplication 

Ray,  see  Geometric  ideas 
Readiness,  101,  123,  164-165,  264-265,  301 
Rectangle,  see  Geometric  ideas 
Regions,  see  Geometric  ideas 

Renaming,  see  Addition,  Division,  Multiplication, 
Subtraction 

Roman  Numerals,  see  Numeral,  Roman 
Rounded  numbers,  158-161,  272 

Segment,  see  Geometric  ideas 
Sentences,  see  Number,  sentences 
Sequences,  3,  5,  25,  79,  97,  100,  101,  115,  164,  166, 
168,  202,  205,  222,  235,  342,  343 
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Sets 

of  additions  using  facts,  45-46,  104-105 
of  counting  numbers,  2 

equivalent,  164-165,  194,  202-203,  264-265,  274, 
278,  282-283 
of  even  numbers,  30 

of  facts,  addition  and  subtraction,  18-19,  32-33,  35> 
76,  79,  83,  86,  88;  multiplication  and  division,  207, 
226,  242,  284-285,  288-289,  293,  305,  308,  320, 
326,  330-331 

of  fraction  numbers,  140-143,  234-235 
of  objects  1,  5,  6,  7,  8,  12,  28,  40,  145,  164-165,  202- 
203,  263,  264-265,  274-275,  310-311,  317 
of  odd  numbers,  30 
of  ordinal  numbers,  96-97 
subsets  of,  6,  7,  8,  12,  28,  35,  76,  79,  83,  86 
of  subtractions  using  facts,  59-60,  126-128 
of  whole  numbers,  1-3 

Social  applications,  see  problems  under  Addition,  Divi¬ 
sion,  Multiplication,  Subtraction 
Square,  see  Geometric  ideas 
Subtraction 

addend  in,  16,  21,  26,  37,  70 
binary  nature  of,  16 
chart,  32-33,  88 

checking,  70,  127,  128,  129,  132,  133,  337 
using  compensation  for,  35 
difference  in,  72-73 
equal-additions  in,  215 
estimating  in,  156,  160,  161,  183,  328 
even  numbers  in,  30-31,  63,  114 
facts,  14,  16,  18-19,  32-33,  35,  36,  48,  61,  76,  79, 
80,  83,  84,  85,  86,  87,  88,  90,  122 
generalizations  for,  12,  14,  16,  18,  21,  61,  67,  70, 

72,  125,  168,  190,  192 
helpers  for  facts  in,  36,  85 
inverse  idea,  15,  70 

meaning  of,  12,  16,  26-27,  28,  72 
mental  procedures  in,  36,  59-60,  70,  85,  99,  126-128, 
156,  158,  160,  161,  215,  216-217,  327 
using  a  number-line  picture  for,  39,  67 
number  sentence  for,  12,  15 
odd  numbers  in,  30-31,  69,  114 
pairs  of,  facts,  14,  18,  27,  33,  35,  76,  79,  83,  86,  88 
patterns  in,  89 

practice  in,  16,  21,  32-33,  35,  48,  59-63,  69,  70,  71, 

73,  74,  80,  84,  85,  87,  89,  90,  95,  97,  98,  99,  105, 

107,  114,  '115,  122,  123,  126,  127,  128,  129,  131, 

133,  134,  135,  137,  144,  155,  156,  157,  160,  161, 

170,  171,  172,  173,  175,  181,  183,  187,  188,  191, 

192,  193,  194,  196,  199,  200,  201,  209,  211,  217, 

229,  233,  238,  250,  251,  260,  263,  270,  272,  287, 

295,  308,  310,  315,  325,  327,  337,  343,  357,  359- 

369 

problems  using,  12-13,  17,  20,  22,  28,  29,  34,  42,  43, 
55,  56,  66-67,  73,  78,  81,  82,  94-95,  109,  113,  117, 
118-119,  130,  131,  149,  153,  154,  157,  159,  162, 


163,  179,  182,  188-189,  197,  198,  218,  228,  237, 
250-251,  262,  271,  277,  286-287,  300-301,  314, 
347-354,  356 

readiness  for  renaming  sum  in,  123 
related  facts,  14,  18-19,  27,  33,  35,  76,  79,  83,  86,  88 
renaming  in,  123,  124-128,  132-135,  172-173,  189, 
190-193,  195,  196,  198-199 
sets  using,  facts,  59-60,  126-128 
sum  in,  15,  16 
terms  in,  15,  16 

with  2-place  numerals,  58-62,  67-71,  124-128,  1 32— 
134 

with  3-place  numerals,  168,  171-173,  190-193,  196, 
198-199 

zero  in,  61,  67,  88,  168,  196,  198 
Sum,  see  Addition,  Subtraction 
Symbols,  4,  8,  11,  12,  27,  41,  90,  108,  140,  204,  215,  275 
see  also  Frames,  Inequalities,  n 

Tables 

of  addition  facts,  33,  35,  76,  79,  83,  86,  88 
of  division  facts,  280,  281,  285,  290,  291,  293,  307, 
308,  324,  326,  331 

of  measurements,  23,  25,  65,  116,  145,  146,  244 
of  multiplication  facts,  204,  205,  207,  223,  225,  226, 
240,  241,  242,  319,  320,  331 
of  ordinal  numbers,  97 
for  problems,  81,  94,  153 
of  subtraction  facts,  33,  35,  76,  79,  83,  86,  88 
of  whole  numbers,  2,  3 
Terms  and  illustrations,  375 
Tests 

Computation,  51,  93,  139,  177,  213,  255,  299,  345 
Diagnostic,  50,  92,  137,  175,  211,  253,  297,  344 
Meanings,  51,  92-93,  138-139,  176-177,  212-213, 
254-255,  298-299,  344-345 
Mid-Chapter,  77,  115,  148,  194-195,  201,  236,  272- 
273  309  328—329 

Problem,  49,  91,  136,  174,  210,  252-253,  296-297, 
346 

Progress,  10,  16,  26-27,  77,  115,  148,  194-195,  201, 
236,  272-273,  309,  328-329 
see  also  Teachers’  Edition 
Triangle,  see  Geometric  ideas 

Vocabulary,  see  Teachers’  Edition 

Whole  Numbers,  see  Number(s),  whole 

Zero, 

in  addition,  38,  52,  88,  168 

in  division,  329,  332 

meaning  of,  2,  38,  67,  96,  108,  339,  343 

in  multiplication,  246,  261,  266,  269 

on  number  line,  3,  39 

in  set  of  whole  numbers,  2 

in  subtraction,  61,  67,  88,  168,  196,  198 


Illustrations  by  Barker/Black  Studio,  Inc. 
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